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PIlEl’^VCE. 


AV jfrLE there are few persojis who cau f^^ive a ?ery c-lear 
neeoiint of the ^^'oces^ses by whx'h several of our eoiiiinoiicst 
articles of utility are nianufactnreO, there .ire a groat jauu- 
ber who ch‘sire to know soinethiug mo*e about them. 

It is only necessary to listen to th5 remark?, of th^ visitors 
at any Industrial Exhibition, to discover that^ there are a 
hundred scientific and mechanical prohleiiis whi,ch remhin 
unsolved by several iinpiirers, wlm searcelj^ l:now where to 
look for information. ' 

This is so obviously the condition of the youngei* portion 
of such an assembly, that surely nothing but tluit fear of 
innovation wliicli exercises so depress big an iniluonce in 
many of our scliools, would have prevented the use of some 
recognised work on this subject, as one of tlui ordinary read- 
ing books. 

The j) resent volume is a faithful rc’cord of a scries of 
visits to some of the great woi;lcs?h ops in varioi’ parts, of 
the country. 

It would bo impossible, within the compass of a single 
A'olume, to include a rsliable account of one of each variety 
amongst the multitude* of England’s 'workshops, — but it is 
believed. that the manufactures here described are sulli ncntly 
,*ariou'^ to be generally interesting, and the 'writers have 
endeavoured to present them .in as' popular a f^rni as the 
nature of the subject would admit. 
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TRErACE. 


Ifc ia v>f course ii;ot to be uu lei stood that all the niana- 
faetorics meiit;or od hero are reprcs(.nt(>(l as liavlui^ a sujx^nor 
claim tc others engaged in the'sanie braiielujs of industry, 
eiUior as regards thc 'oxbont of their operations, or the 
quaiity of the articles whidi they produc^ef To this thejie 
are a few well-known and iihporiant cxe(iptions ; but iutho 
majority of ins tai ices tiio places wor(3 selected either bccaijso 
they 'vvero more accessible, or from other circumstances, 
which, a't the dime, ;u:ide thih aclcction desirablo\ 
r Soverab of tlieso dcscriptiotis have already apj^ired in 
tVb columns ol' the ‘ Illiistrated'*Tiines,’ and some others in 
tlm special scientlilc atwl trade joiinials , (such as the 
‘ ^ Chemist and Druggist,’ &c.), of Messfs. Morgan Brothers ; 
but ill all these cases the. articles liavo been subject to 
careful revision, and l]avc received many important ad- 
ditions. ‘ 
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The r!](luE?h‘y of ma!i js ox(‘rted |^inci|yil]y in tliree* 
diroot ions, nml. niav' aooordiiiiyly^ he <li.vi(led ij'J o tJirtVj 
priiieipal braut^ios, viz., 11 a? the huinvfadiirhig^ 

and the commerciaL • 

Tlio lirst draws from the inexliaustibli? stores of*all- 
hoiinleoiis nature the raw' maiorinls — 1»ht5 ricli mineral ores, 
the pi'oduce of the iield, the pa^itiires, the garden, the? 
orchard, the • forest. It eiiihraces all. the ujXinAt. ions oi* 
mining and agrieulturo, and general hnshandry* ; the hreed- 
ing and tendiiig of cattle, tljo ])laiiting and rcln*i?jg of trees, 

Tho second adapts the raw materials siipjdfbd by the first, 
for th(j purposes for Avhicli they an^Vequi reel. Tho thirdjflis 
for its object tlio proper distribidioii of both the raw 
material and the manufcwdnrcd arf-icle ; it conveys tlioin 
from places v.'hei'c they are foniid in abundaiietj to otliers 
Avhorc they arc needed. 

T]acli of Iheso three branches of luiuian industry may 
tairly claim the attention of an inquiring miq^l ; yct,"to oar 
tliinking, lionc niore so tliau the sc<;oii(l. I'lmre can hardly 
])e a. more interesting subject contemplation than (he 
jvroccsses and operations by wdiicli man converts, muuJds, 
iin'd fashions the* raw materials supplied by>«KiUire into 
lV)i'ins, fitting them J’or his usv or oiijoymowt. Yon cojiijised 
lieiip of dirty, tangled^ and vdotted avooI, emitting ii nsavonry 
smells, and tliafc comfof table garment in Avhich l.^iterfamilia's 
LMs defiance to the iiiclcuient?y of 1Jie» season, and which, 
maybe, is not altogether foreign to* tho impulse tluA nr^es 
Sim'i^) bestow consolation and relief uiion his less fortunate 
brethren; or, yonder lumps crude ore, that marvel- 
loi^s collection of ^nultifarious and 'multiform articles, for 
use or ornam?)ut, ivhich heivilders gaze of the i^isi^Sr 
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to an 'iroiinioiigoi./ wareliousr ; .vhat are tlieybut thebe- 
and the cr.d, as it wt^re, the samoeljain ? it will 
be interoslirrjj and instriuftivc to tnice some of llio intc'r- 
inediaie links of tliat chaiii, and ‘':o watcli tlie oj)eratioiis that 
have wruvight sueli surprising ttansfonnations ! 


aiLLOTT’S STEEL TEX MANUFACTOTIY, AT 
ElEMlNGirAM. 

‘‘ Eveuy man to his tradi ” liaviug been for ages accepted 
as one of those imperative maxi ins the wdsdom and autliority 
<*f ^yllich. are alike indis[>i.:tal)]e, wo itiiid flursolvcjs in an 
express-train of ihe Great AVesteru rattling on triwards 
Birmingham at a speed with which even imagination 
(always less difficnlt than description) could scarcely keep 
pace. fH* course, in tj noting the ])0]mlar proverb, wo at 
once iiidi<?atc that our own trade is writing, and, having 
stilted that .much, it is almost iiniioccssary to mention 
tliat wo are hQind on an excursion to iiniuire into tlio 
natural ’history of steel pe ns. 

, If anybody wishes to '’iiisc an objection to the expression 
‘‘ liatural history*’ on the pica that it Is more applicable to 
“(juills,'’ we beg leave at once to differ, and boldly avow 
that can see nothing natural whatever in plucking the 
featlier.s from a harmless, not to say silly, bird, for the 
purpose tjf inscribing for ihe benelit of mankind “thoughts 
that breathe aud words that burn” in imperishable cha- 
racters. “ Fho la plumor^ by all means, but let it be on 
its native wing ; wdiile “ nib,” too flexible to splutter 
and yet too firm to blot, characterises the literature of a 
greater age.^ 

W'^e are perfectly acquainted tvith the doggerel assertion 
of tiio celebrated bishop who, after labouring to the com- 
pletipfi of an enormous volume, wrote, with a triumphant 
llounsh, 

With one wlible pen I wrote tills book, 

Made of u grey goose ijuill ; 

, A (ijeii it was^^when,! it took, 

A pen I leave it still. 

To w^hut a desperate state of mind must that man have 
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been driven before lie cjiild Vrite in w£^y of even 
th® worst- penj To what •verges of'msanity iniijjt the 
readers of hla miinuscrjTit have gone befi5r»f^ th(‘v (^oiild 
decijdier the blurred and uncertain cli ar actors ! AV^e are 
looking out of window to'^^ards Sitiiltford'U])on-/\vou anj. ■ 
the house of ^sliakspearc. Wliere, let us ask, would 
haWJ been the occupatioi)^ of» coinmcut.'itors vainly <lis- 
puting over varioifs rwidiugs ii* th(? steel pen of luodern 
science could have Iv^eii s-aibstitiited for flic t|uill the 
irninortal “ Swan r” 

1*1 veil after considerable resoarcli it diUjeult .to djs- 
<'o\ er wWo was the lirst *^ctiia1, inventor of steel ; but 
it would a])pear that the i^jirliest attoTH[)t inamifaetiiro “ 
tluMU was that of a IMr. AVilliaiii (iJadlany, a inatheinaticf.4 
instruinent maJier, who, fof his o^'n use and that of his 
friends, constructed 8 somewhat elmnsy firtielo out of s1e<?l 
watchsjiring, from which were formed thft two se|)al’ate 
halves or “ nibs,” which W'cri5 then hfonght togid her and 
secured by a niolal band. Ilis wa5i only an amateur per- 
formance, however, and we believe it is prinemallf to JM'r. 
Joseph dilloit, of Birmingham, that we ow(^ the iierfeetion 
to v/hich steel pons have been brought, since? at the lime 
when ho eomineuced husiiiess, a(n;ic forty >ear3 ago, much 
of the- beautiful machinery now used in lift mainifaetory 
had yet to bo invented, and zms* afterwards iiixented ,by 
himself. 

Being expected at the factory, we liave little leisure to * 
bestow’ upon the Hon and Chickens, where the five coiri- 
ineivial geiitlemeu are sittiiig ilow’ii to breakfast and 
speaking together in the low and solemn tou(*s gruuvrally 
adopted in the refem set apart for tlicir accorj^riodatioii ; so 
turning down towards the vast and imposing Townhall, the 
w indows of w’hich w'o notice liavy not been eleaiu'd l:iti]ly, 
Ave branch off in the direction of llie New Turkish Bathm (a 
very handsome structure, by-the-way), and ilad ourselves 
Tipposite the place of which avo are in search. , 

It is an immense brick building, Avhich looks sonvthing 
like a large asylum, little like a manufactory, and»niore 
lilce an hospital than eitlier, except that >t stands liniiic^osed 
jjt the corner of a street, and two or three ehimueys»ap]ii?ar 
ixbo^ it indicating that its inner quadrangle is devoted to 
machinery. There is no doubS of its heing»l.h® vght place, 
luwever, for there ft the gate surmounted by the lioyahariris, 
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aiid liore in tlie'ofiVj-o up thf s^tai-p, a« wg enirr tlit* door at 
tlie sidb; wo aro iiuft by one of i*tie sous of jSi (lillott hiinscif, 
wlio»<:onli(l(*S'f'is to* tlii^ ^uidanco <1f a siiporintoridi‘]iL .I'o 
liiinwe luako known our anxi(?ty to seo llio various processes 
Ijy 'which the raw mal‘£»ml is cijnvfu’ted into the beautiful 
“extra superfine,” the gif»*nutic “'swan rjUilJ ” lua-^uuni 
bomim, ortho ‘‘sdjool pen” witji which oiii* oiirliost ex]i/^ri» 
encos in caligraphy arci asH^cdated. * 

Tte s<:eel itseif, which is luaunihcturcd of Swedisli iron, is 
supplied in hivgc thin platcfs by Messrs. Jessoj) ami )Son, of 
Sheilield, and the first of th^i series of opei’at ions towards 
couvorliug it into pens couimeuec'i^ in a room u hove a niiin 
is at w-ork with a largo lover'kuife, like the blade of a hay- 
fthf)p[)iug uiachinw, eiittii^g the luetal into long strips of tlio 
width required for tlu; IcMgths o<‘ the diiievent sorts of pcMis. 

ot having been ^lardened, \ihese slip^ are carried into the 
rolling- room, where lliiiy.are placed between steel rollers 
which revolver liy ine.ans of ate.ain machinery, and are. only a 
snilieieiit distance aparf'to admit eacli strip, and press it as 
it pass('.^ betwoiui tlnnn to the pro])er and nnilbrni thinness. 
The oven bai\da of while glittering steel are then removed to 
th(! nppei* ,pai*i; <»f the factory, a range of light, ch'an, work- 
sho])s, well why hied and.Aveil ventilated. In these largo 
rooms, which Vlcail one info anotlier, there are employed 
some five hundri'd girls And w^oirien — in busy times as many 
as six Iinndred— of wlioni a large majority apjjcar healthy, 
and, if the uatui'e of their work is considered, they ninst be 
tolerably strong, indeed, there w'onld seoin to be. nothing 
in any of the processes of pen-iniiking which is essentially 
injurious to tho.se engaged in it ; and, as the w^agi\s averago 
from four to ^ftnirfceen shillings a week, this establishment 
exhibits, ]>crhaps, one of our most successrul ti.vperiments in 
the employment of wrtmiofi; 

5liose of the hands wlio are married generally go with 
their Inisbaixls to live at their former homes, in v.-hich case 
their cliildreii arc intrusted to.tliceare of the grandmothers,* 
ami the earnings are not se.riousl^y' dimviishod. We learn this 
mneiv as we walk with oiir guide through the room to inspect 
the next destination of the strips. Tliey are lying* a 
ce;dahi‘ number of them*, beside each of the w'orkwoiuen, 
she sits at tlm lever by w'hich the fiat siiapo of the [>ifn is 
jninchod o\it»b/^^ die, b(5fore is curved into the lialf-cylin- 
dneaLform. ^ 
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Those levers are all w^rkcc^ by han^L flie sjrlp , being 
puSilied witli the; left band on1:o the bed oi steel upon 
the die descends, a stop rcTgulating the distan^e•§o that there 
is the smallest possible space between the lioles loft, where 
tlie pen sliape has been cu^ out ; ihSn with a quicdc 
at tlie lover bftndle the pimcli comes down, and this. is 
repgated with such ra])idit|{ that the shax)es are cut at the 
rate of about tw’o luindwt>d miitute. In a similar manner 
the side slits aj'e cut, and thaliolib in the ceTitre of tl\o*x)en 
is picTcotl at machines which diiler very slightly frorn«thosc 
Avhich we have just left. The stai?i]>ing of the iiayie, however, 
requires^ he workwoman %o usq both hands for tlio» purpose 
of propcu'ly adjusting the and holdin^f it imits place, and 
in this operation the lever is mov(i(lby a treadle aiui wfieel? 
Altogether this*seoms rathet* a dan.^eroiis |)rocess, and such, 
was the riipidity witn wliich it was cxecivfced that we word 
forcibly reminchnl i*f the old school trick t>f moving the 
fingCiP b;n.*kward and forward nnder^ a i*egiilarly dosi^onding 
X)onk3)ilb. 'fliero is one machine worked by steam, and iiseti, 
w'c believe, foi^ the largest “magnnm boiiums/’^ whfhli per- 
forms all these ox)ei*ations at tlie same time, tlu'se jjen- 
shapes being broiiglit altematidy to three in tfic 

steel slab, and the dies descendini^ iq)on thetu as they pass. 
This, howevei.', is used only for the one descrifition oi* ]>(;‘ns. 

The embryo jx'u, having reccivciT the side slit, ])icreiijg, 
and stamp, has next to be moulded into the Iad.t-ey liiulrieal 
form, aiul in the case of the magnum bonuni*i to liave the 
broad part, -which is left for t he barrel, ht>nt com |ilctely round. 
This ha ving been accouq^lished, still v/ith a haiul-worUeil lever 
and monld, the jieu is comxdete as far as niero form is con- 
cerned. In the fangc of shops where tbt?se J(jvers are at 
work, there are .machinists eoiislantJy employed to sharpen 
the dies and rs»gulate the maehinqj!, Avliilo each of the givLs 
is expected to keep the machine at which sliOAVorlis in gfX)d 
order, a ride so well observed that most of them are w itiiout 
S stain and polished witli no little eare. 

Still IbllowiJig the j%ens iiftheir x>rogress tow^ariLs jipriec- 
tion, we descend once naore to ji shop in the basement, t^nne- 
thiiig between a bakehouse aiurti sm itky , •where the .fiirnyccs 
aijgglow'ing so fiercely that the .sharp draught com ii)g*roirgd 
the ebriier by the ox>eii door cuts like a Itnife into a mass 
of heat. It is here that the gun ealTtm and^ai^qjiing pro- 
ces*ies arc accompli ^led, and the line Unnper secured Ly the 
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ordoaLof iire. partly fcftect^Jiig tlii.s process tlio j)eus 

are placed i.ii iron boxes, each ^iomewliat larger tliaii a (^td’d- 
l)o\, ’'having ^ heavy lid lifting^ on a hinge, and at one end a 
small Jhit |)iece ot‘ iron, by which it is held in a pair ot* long 
ioiigs. .These boxes arc*' placert in the furnace, where they 
remain until they and their contents are at* a light red heat, 
and look like bltii^lfts of Flafidersi-briclf, when tluy arc with- 
drawn one by one by the man iVielding the tongs, Avho 
holdiS them over a large* meta! taiih, and, by a ilexteroiis 
twist, ’^MiiptirS them into the oil with which it is filled. 

Having lain at Ijie bottom of the tank for a short time, 
the 110114 now sufliiriently liardeutHl, are placed in a kind 
fjf revolving and the oil which still remains after 

draining* is expcllcil by*centrifugal force. They are- then 
t,akcii into an adjoining rpoin,* wherp a nnmbi'r of iron 
fJarreis revolve o» a common Jixis by steam power. Thest? 
barrels, which are filled with sawdust, are for ihe purpose 
of cleiming the pcifti from the oil which still adlicrcs It) 
them ; and a second •scries of barrels containing iLiiely- 
broken*“ ” al'teiwards receive them for the jiurpose of 
reiiKiviiig tliiv scale left by the action of the liro. Once more 
they journey*^ to the upper workshojis that they may be 
ground longituinnally tovurds the points and then trans- 
versely across the nibsj this operation gives tlio pen tlio 
rdt^iiirod degree of elasticity, and is technically called “ glaz- 
ing,” from the fact of the process being performed 
by bolding them on emery wheels turned rapidly by 
steam. This is a very important part of the manufacture, 
reipiiriug nicety both of touch and sight to jinlgc of the 
proper degree of grinding required, and it is not a jittle 
interesting tcotand at the end of the workshop and watch 
the jets of bright steel sparks springing from tlic long row' 
of •wheels. , 

One other operation, perhaps the most,, important of all, 
and the iriei*ely useful processes are conqdeted. This is, the 
making of the slit, w'hicli is cliected by levers and dies still 
moved by the hand by means ot upright bandies, which give 
the fbree and weight re<|uisite to ciSt cleanly througli the 
harrlened steel. 

Cnie‘rapid Avaving motion of these polished bars of melal 
as they are pi^yblcd and released at each stroke has a singu- 
larly pretty'elfect, lopKing like a sort of drill at which a 
long ‘row of female volunteers are engagf d ,* the only 



MET^L WORKSHOPS. 


0 


drawback to tliis laiicieci resemblance bc&g that ijiey aro 
aft st'atod. 

Tim vigorous cleaning uii^ final cutting nfjv gives ‘j^laco 
to the last two processes, which have the cUcct ot* beauti ly- 
ing, and the pens are cjy;*ried iwtcT the shop wliere thyy. 
are to be colofircd, either blue or brown, a n'snit ofrcided 
in# a lew .seconds by a still further apj^kration of regular 
heat. 

The jnachine employed* noscmble.s an Ordinary .doincstic. 
coilee-roasttu*, being, indeed, lio more Ihaif.a cylfndri|al 
barn*!, wliicli a man turns oy* a Jongjiandle, in *a raised 
trougli* containing a eft'ar lij*e. At a signal fnom a com- 
pajiion, wiio is watebing Ijie ])ens through Ida? o])en ejul of 
the cylinder, ho lifts tliis off at lh(i projicnnomont* when ftu' 
brown or the* blue J:inge 15econies*a|.>parent, and throws the 
peiLS upon an iron plate, where lliey an> suffered graduafly 
to cool before the “ linisbing*’ or “ varnish hig.” • 

'I'll is linishing is acluoved by })laeii/g tlic pens in a small 
metal pail with a perforated bottorii, Avliiirh Is plunged (after 
the maniKjr’of an ico-niaking apparatus) into an (filter pail 
or jacket containing a varnish of shollacj ai^Tl spirit, 'flie 
contents of the inner AX'ssel having been sftiliwieiitly satu- 
rated, it is withdrawn, and tl\p jvorkman tiwiugs it rapirlly 
round and round, as though he were ])rMetisTng ih(> slioulder 
exercise with a dumb-bell. Thi.s has the cJfect of dafiJflng 
oil* the superiiuons mixture adhering to t]i(» pens, Avhich arc* 
then thrown into a sieve and shaktai rapidly over a warm 
plate until the sj^irit is (?vaj)orat(Ml, and the last (dear and 
beautiful polish announces ])erfecLion. 

Then they are taken uj) to the wareiiouse, sorted, arranged, 
and plai'cd in tfic fancy boxes Avhicli, liavin^ been made oti 
the estahlishinent, arc waiting te nujidve them. JBeforo we 
go, however, we, must devote a ij^'w minutes to the manufac- 
ture of the ‘‘ hqjders,’* or rather pensticks, whicli is particu- 
larly inftjresting, thoiigli jiot easily explained.- 

Almost all the operatiems connecied with the are 
conducted by band# labour, since there is require^ in the 
various processes that exercise of intelligence whicdi can 
Jiever be obtained by mere *niachiiic.*ry. Still, the ijses to 
.-Mdi ich steam is applied in tlie works require some sjpity- 
nofse powei*, and no iiiconsiderablo proportion of this is 
devoted to the stickmaking. ^ 

The trees andliogs of cedar or btlicr wood having bcci* 
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sawn 11^10 boartl-3 ^k 1 again' slit Jiilo thin square lengths, 
tho roqndiJig is niiinagocl by ft inachino in ,wIiM'h ii tiil/e 
receives tlio o.uci of each, whic-h, us it. is drawn through to 
Die olliej’ side, is subject to tlio paring of a couple of ro- 
v<jjving blades. After tlii:; it faUk out at tlie other t>nd per- 
fectly cvhndrical :ilthoi.igli rather rough. TLe roughness is 
oln iated by iinothei; similar rjnacl^ine, and a bundle of the 
long i‘ods is llien carried to .1 large mahogany slab, through 
ii slit 'n :yhieh is seen about a third part of the disc of a 
cij^iilar, saw. 

The i’OaIk are laid Jiat upon the t able and brought against 
a gauge wbiclf regulates the lepgth.* Tliey are IheUipuslied 
i:oward.s tlic say; and cut into sicks, a dozen or so at a time. 
TKese plain slicks have ye,t to rcc<‘ivo the .spiral pathani, to 
have tluj end winch rtjeeives Uie holder reduced in Bhc .'lud 
the other end rounded, 'fhese operations are etfecled not 
by cutting but b} pressing, and one macinuo sutlices for the 
purpose. They are placi?d, porhajjs tU*(y at a t ime, in a 
receiver like tho top of a colTeo-mill, and diwappcjir one by 
one into’ii lower chaiubcr, whore all this is done by an 
artful aiTaugCiiuyiit of dies, after which they make; th(‘ir 
app6ar;uice la qiii(‘k succession thi*t.)ugh. a tube, and llillijito 
a box beneath. ' /• 

The end of the warehouse is oeenpiod ])y a number of 
chjvh's, uj)on which it is customary for visitors to wait until, 
their turn coivics to be shown over the works. b\>r this 
inaaufaciory is one of tlie sights of Jiirminghain, and it not 
iinfrcquciitly liapjiens tliat so large a number of persons 
apply for admission that they Ijave to be divided into ])artios, 
lest I ho business of tlu? place should 1)0 disturbed. To any- 
body wiio has ^?cii tho <'X(|ui.site |rroces.ses which are so 
rapi'ily enccted by tho macd line ry in its womhudul adap- 
tations this is not siu’priying ; and tliero h tlironghout the 
worlvdiops such an appearance of light someimss, ch'anliuess, 
health, and comfort, that it seems to Aveai* a sorl of^’holiday 
air, notwithstanding the eoustrjit laliour going on there, 
'fhc weejvly account of ‘^gi’oss” boxes requires tlie assistance 
of the cj uni oration tabic to write dowfi, wliilo the annual 
number of j^ens readies. point rfiter point till it passes teus‘ 
of jiulfroK.s,'* and oiily stopjj al “lunuh’eds of niilliou.s.” 

Of this wo are lieartily^ gkid, and, though w’o should likd ro 
learn w hat hji^c jnhs of lh(?m all softer they are thrown aside, 
there is. no statistical information on that part of the subject 
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AVe are glatl, also, to know;fcliat^lr.*Tose];j||i her- 

oic the ginitlen;eii with wliAiiVc are ‘sitting, has himself 
reaped the roAvaril of *his untiring iiidiist .^'- and 
jncchanieal skill, and that he lias the credit (display ing tlnit 
appreciation of art whicl^ is alwti^s allied to jnventiv^ 
genius) of having formed at his j*esidence near Birin iuglviui 
011^ of the linest collection of pictures in.«the whole of tlio 
midland counties. 


THE (iAS BKANCH A^D CIIANJIEMER ALAXIT- 
FACTORS OF MESSRS. ^STROUD AND CO^, 
AT BIRillNQIIAAl. 

Ad . Vi NT we Ilnd ourselves in the “hiM-dware village” on a 
quest which bids fair to realise *1110 fabled ollc*i*.v of the 
inerchant n>entioned iu the story of Aladdin, w*lio went 
through the streets crying, “ .New lainjis fdt old oii(‘s!” 
licaving .ljon(.lon by that unnaturally ('arly wayi to siM.-liro 
which it is necessary to pass thi.‘ previous ^inght in a. state 
of spasmodic wakefulness, we rbachtim Nori^li-W^esterii ier- 
minus so much too soon that tlio*great waiting-room loolis 
blaiddy reproachful, and the dischargerl soldier, wlio lias 
evidently been “making a night of it” in anotlier way, and* 
wears his shell-jacket open that ho may exjioso his l!ir*.>at 
and chest to the chill air of dawn, seems strangely slo<g)le.ss 
amidst the profound quiet of the yawning station. I'on- 
tinuiug our hrokoii slumbers in a jerky serj.es, aliermding 
with wakeful shivers and a general sensation of numhm'ss 
at the extremities, wo hear theiiifal wliistltMvhicIi announces 
our approach to the New Streid^tatioii, and reti’csiied by a 
hasty llriKikfaKst, at once devote ours(d.vesto rheinvest igiition 
of a subject which in its v^ny nature requires to lx* Juml- 
nously treated. .Bqjb for ^unfounded objections to^ a tlis- 
ciirsive style, in what marvellous remimscences mi;;.iliL we 
flot lose our too'pairiful apprcciati.yji*of the cobble-stone 
cau.S(*\vays of Birmingham 1 To fay nothing of camTi'.^, a 
wliicli would iiudude all liistory and suggc'iit lively 
parnntheses ranging from thif Jcvwsli G?aJ:*h*iMicle to Alfred 
tbe Gri^at, the coftsideration of lam]^)a alone vVould involve 
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retrospective slvtstcl^es of einhieut characters, from Gideon 
to Mr. Winsor and the promoters of gas. The very moiiti«;n 
of tlv3 latter^ however, is a salutary check to waiidorii^g 
fancies; for it is priiicipaliy offgas-chandeliers’' and some 
other modern appurtonaii'jea (.»f liriiiiciai light that we liave 
to sjpeak ; and licro at the establishincnt of ■M(\ssrs. Stnmd 
and ( ’o. a little diiitriet of workshops is busy with the do/^eu 
proei'saes \vlii(‘li are necessin-y to saiisfy an ever-inereasiiig 
demand for cheap and ornnmeiitik!. appliances of the various 
descriptions ofillinninatiou. 

To speak of the manufactory ns a litlh? district of work- 
shops is not very wide of the mark,' especially as parA oftlio 
•bnildings cojisists of two or three streets of houses which 
'w^re bt)ught as they stood and at once couveritHi to their 
present purpose, t^jpir exleriial features but Jifctlo altered, 

' their open doors and wiijd(3ws revealing forge, ami anvil, 
and workbench, their long upper casements with no idlers 
loiiiiging at the sills.- Jlavijig been consigned to courifjoiis 
and inlelligojit guidaiK'n; avo pass into tlie luodel-rooui in 
which vrl*riou8 plaster-easts of designs for ornament and 
brancli hang hpon the walls. The d(*signing and inodclliiig, 
lioAv'ever, are ^prijicipally e.vccutcd by a stalf of ftutiioor 
artists; and cast’iig from the models is, in reality, the ope- 
rati<ni vs-hich n'lay be said to have the tirst place in the 
factory itself. A complete range of shops arc occupied 
with the casting, and in each of them forge and mould aroi 
b*ontinually at Avork. 'I'hc mould itself ivS a square frame 
mostly of iron lillcd with the peculiar dark red sand of the 
neighbourhood, which is pressed into a firm mass, in which 
the patterns of tlie casting are imbedded and tluar iicrfect 
shape impressed. The casters Avork at a large trough hlled 
AA'ith the sand, and the Avorksho]i, with its forge, has some 
roseinblance to a bakehoiiso where black bread is being 
kneaded into loaA^es. TJib first mould is made for Avliat 
is calhMl “ the odd side” of tlie pattern — that is to say (in 
solid castings) tlie loAver or inferior side — and this serves 
as a 'so/-t of pattern to Avhich *the mpulder refers. The 
pattcr»\ being lifted off or out as soon ns the sand mould is 
sufficiently solid, thet Avholc surface, in Avhich the chasing oi 
the phtern is clearly defined, is dusted with beau Hour or 
poiilided “ i)Ot” first, and afterAA'ards Avith loam, sand, (Jii’a?- 
coal, or coiildi^vst^- This has tlte effect of making a smooth 
surface and eflectually filling the interstictes in the sand so 
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ai^to prevent any I'aggcdifes® in the casling. *1110111(1, 

or ralbor tlie ttv’^o aides fjl' the mould, are tlicj^ jdae(*tMi(‘£ii* 
the l:‘unia(*e and slightly bak<fd, a cliaiinel haviifg IxitMi iimdo 
ill th(' edge of each for eoTidiiciiiig tlio uiellod luoktl to the 
pjiltorn. The Jwo sides a A' then plaecul together* and heiir 
iiriuly hy thedr plus and sockets, and the hiould is road/idr 
thff easting. The. “ pots,’* or .crucibles of greyish clay, 
which turn red by the action of the lij’e, ar^ in the furnaces 
like so many tall fl?)AvCM'-p()ts.. *The dirly-yidlowi^h^ T>rass 
ingots, mad (5 on tluj premistrs^ at a largo mKing-fiinuwio, 
having been first ])lacc4j across llui tofs of ♦ho p*ots that 
they ntSiy expand before beitig melted^ aro abcftit twenty 
minutes afterwards reducfal Jo a molten ma*^, above whioji 
hovers a light sea-green jlauie itiingled with sitreaks ot' 
brilliant colon!’ likeilic xvater fsKim a dyidiouse; mcanwhilt?, 
the juoulds nave been placed in a slaiiiUng position, >viUi 
ili(^ opening in the sid(;> iipivards, agniiist a bank ot* sand or 
brickwork, and everything is prepared for pouring. A nuin, 
Avho slmuld bo stixmg in the wrisf, stands on the^funiace, 
which has th(.^ openings at the top, like a bVoiieh cooking- 
stovi.^, and, taking olf the brick covci'S fri.^u the si(U«re 
aperture, whence rushes out a tongue of tlame lifts 

out the pot with a jiair of tongs jfiid hands Jt to the pouren*, 
who fills each mould in succession* The fumes which rise 
from the midst of tlie coloured fin* arc j)(‘culiar and ptfne- 
tratiiig, and the zinc eliminated from the molten brass falls, 
in a metallic snowstorm, its flaky particles adhering to 
everything with which they come in contact, wliilo the re- 
sistance of the sand to the metal causes a series of reports 
like nu-ifiled pistgl-shots. 

TIu) brass cocks and plugs used in gas-uttings aro all 
cast ill one central stem, like clierries on a stick, their 
liollow forms being secured by •means of cores, made of 
bardeiied sand, •placed in the sliap$f impressed in ^he 
mould, triieso are brok(?n off the central steiu with a pair 
of pincers immediately after ’casting. 

ilie ornamental ‘Vases” and larger ornaments •which 
form the body of .ordinary giip chandelicrsf and lamps are 
shaped out of thin metal by a process Called “ stamping «ut,” 
&iN.plates of metal being placed on a hollow die, upon whftek 
a heavy hammer, or rather w»igld,^s brought^ doivn, being 
released from a latch and wdrked by .the fftot. The dejpth of 
tlfe easting «vould make so heavy a blow necessary th^3f 
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tlicre be dafc;>:er of spUtifii" the metal, aw accident 

\vlii<b*is preyeuted by the iiilrod»ietion of* a leaden sliape 
and a layer of clay, i« -dt^eroased after eaeh blow of 

th(^ hahuiier until thi; proper depth is gradually secured 
Without injury. . , 

SVsceiuling 'flights of s*teprf, and turning all sorts of strange^ 
angles, wc lind oui^selvcs onc'^of ^tiio most interesting of 
tlieshbps whicli^looks like au engineer’s Avorkrooni, luing as 
it ia^ wiTli all sorts of iriefal to'ols and* shapes of east metal. 
It is iTere Ikey conduct the. process called “ reversing” — 
an opt!i^itiou*\Yluclf secures a hoU<>w casting, tlio inner or 
hollow si 5e being called thc*“r(werse.” Por this’ purpose 
sj^inould is nni8c trSni one in waS, and the impression in tlio 
mould hftrd(mod so that iiTnolhcj; model can be iaktm Irom 
i|i- Tin's enables the nion]d#r to secure a core which ills the 
impression in mould as one cup would stand inside 
anolbev; and l)otwcen. the mould containing the sunk 
pattern and that Avith the projecting core there are 
placed |tri|)s of black* clay (])roA*iou sly rolled on a dirty 
])i.eboard), t® secure suflicieiit thickness of ineial, by not 
allowing the pap to be too accurately filled. Tlie jiat lorn 
Avlieu cast* is 4‘ laid out” on a hollow hemisphere of iron 
filled with ])it(jjf, and tlio*ij«*egnlaritics of the casting re- 
moved by hand tools. « In tlie ease of figures, sucli as 
forming ornauuMits for candelabra, tlio various 
limbs luiA'e often to bo iiiodciJcd in separate “cores,” AA'hich 
are afterwards baked hard, and put together like a puz/.lo- 
map imbedded in the sand of the mould previous to casting. 
This iVMpiires groat skill to elfect successfully', and an expe- 
rienced “ reverscr ” is a man of mark in the "factory. 

1‘iie comjdeted eastings arc now removed to the chasing- 
room, to Avhielj Ave follow tlicm, and Avatch the gradual pro- 
cess of beautifying to Avkicli they are subjected, and the 
shaj’peiung of the ornamental details by means of tool 
r.iid gravi'r, in a similar way to the Jirst rough “ Jayiiig-oub” 
Aviii«li removes the irregularitmii of the pattern. It is In the 
cbasiifg room, too, that avc sec those jhagnificent hall- lamps 
— great spheres of j^mpraved crystal, dncu’clcMl Avith a brom.e 
liU’iiilian at whicdi tln) ^lobe diA'ides — for Avlueli tlm linn 
ar.: ah-oady so celebrated; The arms and branches Avliich m 
a part oi th(j g^is-chau.th,'lier work, as well as many of the 
scrollvvorlC’ lamp tvrnaiiients, arb cast iii^halves, Avhicli are 
i axen to be joined in tlie soldering-rooin, Avlicro a Avorkiuan 
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Stated at a fori^e-like fiirfia<ip heats thAni in the Tfurniti)^ 
embers and applies 1o tbe edges tlio soldcv, "jitli whicli is 
mingled a Jinx of borax and# water to seeure*its melting. 
The heat is inm^ased ])j blo\vpi[)p, which is in rt:alLty a 
double or jacketed tube, the inner one supplyinj* gas and* 
the outer being connected \vitli a large ]3air oi‘ bellows, ftnd 
mining atmospheric air with tli^ lighted* gils at the point of 
combustion. 

Prom shops wherc*a long ^erjes of lathes arc ])ei*|>etlially 
turning for the mauufaetiir^ of threads,*^* screws, anil 
sockets, and the Jiuishin^ of the* various parts, we foMow the 
progre^ of the castings throngli a yard where *thc great 
boiler lies like a mammoth monster iislehp, phss iiji a. Might 
of brick stc])S leading to t[io gveirt ehirmiV'y-staekf and Jlud 
ourseU es in th?? “ |)iekling-rooin*” Before this stage, howovci*, 
the work is ]daced in a miililo or fnrnacc-fn en fo)* tluj pur- 
pose of annoaling, wh(*re it is also burnt witli a ilame whicli 
reinovos the part idea of borax and the rouglier part of the 
dirt. * ^ 

llie pickling- room is a large sh(Kl-liko pla«e tilled with 
tubs, troughs, and earthen pans. Into one ^f tliesc^ ( <^ 11 - 
taining diluted aquafortis, the metal is plunged f5r the pur- 
pose of reinoviiig the scale prcdiicved tui tlie^siirfaco by t ho 
action of the tire; from this it .is dippeil in a str;::ngcr 
solution to undergo the process called “ ti/iKiug,” au«! •its 
final baptism in pure .acid restori's t!ie beautiful priiuroso 
colour Avhieh [properly belongs to it. 

It is still dull, liovvever, and goes to be ‘'scTatched •/' au 
opei‘;ition eiVeiJtcd bj'' means ui'a revob ing wire-brush, i iipiied 
by a wheel and, t»'<-idle, and kt?pt continually Vvct 'with 
w^Mter. The ornarneiital processes have iie.>:t to be visited, 
and th(jso arc many. Previous to buruislu'ng, tlie Avork is 
di]iped in argol or tartar (the lei« of wine-casks stiicpcd in 
Avater), so that it may be subject to a strong initioxyTle. 
Tju^ biinijshing itself produces tlios^o bright veins and oriia- 
tneiial surfaces so often seqji’in chanddiers, and is e!i{A*t(*d 
by fixing the work iii*a vice and rubbing the parts M* the 
p^-ttern Avhich are to Ifc brightened, with a steel t<^ol luiving 
SI smooth bevel edge. After being ’treated witli oX'*gall 
bsiU Hour, and acid, to renn)vc any still adhering grea.<l?, 
the Avo‘rk is dried by being fisrst dy)pcd in^hot Avater and 
afterwards buried jn a p.an of warm sawdust. Tlien there 
ia lacquering, Jbotli white and black, a simple process 'iiibiigli 
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since the lacquer is laid oii a hrush and ilio work 

<lri(‘d ©n a warrji plate; and bronzing in va,xaoiis eoloiirs^of 
brown and ^feen and gold. r 

Wo lAive already spoken oithe Jiithes Avliich t urn tlie threads 
^nd screws. There are two long rooms devoted to this part 
of manufacture, Avhero all the small hraSs gas Jittings are 
made and cut by hia<jhinery.- L.atliea, and horizontal mot ions, 
and circular cutters whirr and luim there as though tlio in- 
habitants of a Iniiulred be(fhiveiL< 'were in full activity. To an 
unsojfliisticaiTMl inlnd, lunvevVr, the most marvellous of all the 
enginoiff i.s oiie wliiwli even \\hjle you stand watching it con- 
verts a si:ftgle piece of straight wirtMuto a conqjlicat#. d linked 
diain, or oven*l.»y if slight arrangement of its meolianism, to 
any oii(i«of three* sorts tof chains. To describe the process 
w'(>uld be difilcult. Let it s\^Hict?to say that tlie w ire passing 
^^lo]^g a groove iilktho bed of the machine has a short length 
cut olf, that by*aii artful contrivance of latches this length 
is caught, turned ov^r, (loubled, twisted, formed into a link, 
and that at tlie same moment the next section of wire has 
tlnvaded it, ^nd will iii its tuni, and while attached to its 
follow, undei^o the saiiio j)roce3S until a magical <diain coils 
itself on the qthor si<le, and the straight line of w ire reaches 
il s last inch. ^These chaiiis.w’hich are part of the ornamen- 
tation, are used foj* sqpj)orting the chandelier w'eiglits. 
TIk)so wliich are made of iron ai-o taken to the depositing- 
rooin, there to receive a coating of cop])or or brass by means 
of electro-galvanism, and to be si^oured in sand and wnter. 
d'he so])arate parts once completed, the entire chandelier is 
litt.ed together by experienced w'orkmen and thoroughly 
tested as to its perfect soundness by means of a hand-pnmj), 
Avhich forces w^ater tbrough every tube Avfth sulficient stress 
to detect the slightest fissure. It is then measured in every 
part and thoroughly adjusted before being removed to the 
w'ifrehouse. ^ 

Although much of the machinery is admirable, and 
witk great dilHculty and expense is but just perfected, 
it wili be seen that many of tlie mos^ important operations 
are ‘conducted entirely by hand labour. Perhaps one 
of the most intetesring of these is the preparation ‘'of 
tko j^ass globes, reflectors, or ornaments which ac- 
company the jaow conipletqji lamp or chandelier, flfiose 
ai'ubesquea, ‘stars, rupiiing lines, Vandykes, and often in- 
Jiricate^traces winch appear on the most^costly glass littings 
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of^ehiindolkvrE? n.nd Jial]* Ir^inps are proclucod. \fitlioiit 
any proA dm’wiiij' design, by p'ipdjng tbi* 

on a 'wIh'cI ; that is Vo say, llni workman, lioTdin^^ 
Ihe gia.-r.s iii iiis Inmds, with wo more iiidlcaHon orthc'pattoni 
than two or throe pend Imatks divnling tlio g]o])o»or plate/" 
grinds ont tlie pattern on a wheel of ('’raig liOitli stf>i.io, 
giiifling iiie brill lo wiateria>1)v o\^e and Imnri with a. preeision 
and rapii.lily ])eriect]y iharvellons, Wc ai\? very earnestly 
soJicih'd i.') try oiir Ltiiids a* gr^nliiig a star, bi.i.1? i'eariul 
of eoiii^cqijonee, niaintain a viodest discrctio*a. .I;ur llie 
lieavior we-rk an ii*oii wh^el is used npojr whie'* wcdrsaiid is 
throwii,^ari!l, the pattern oiiee«cut, the globes or plates arc 
pollslu'd o:i a vvlieel of wood. Tiny are* of bourse, groinwl* 
before l.'dng eat, and for llii.s purpose ar'e lixed on a latlu\ 
where xvliile ref(jlvi!ig they are gubjeet to the pressm^of a 
bunch of wTPv* dipp(?d in wot sand, and •|)assed o\er their 
entire sin ibee. Tlie gilding :ind painting, which, like the 
grinding, are ('ift?ctecl without a ].Wi.wibus pattern, and In 
the biMufo. ahuK', neird little deseri]Vi;iou : the gold^ is bnr- 
nivlicd in tlie same way as tluj braindies and orwanionts. 

L-eavie.g tiie niiiiieroiis hands, <n’ ratlier jjjiiiv of haiuh;. 
busy wit h the various operations of tlielr craft lli^re remains 
only to see the' pattern -room. aioMg nppor-s*»^oi'y warehouse, 
skylighted, and its walla and supyorting beams and pillaiv 
liung wil h a forest of brazen Icavi-s and scrolls and dex x:cs 
of a thousand forms, which look like strange foliag(j hanging, 
dry aTul dnsty iinder tlie summer sun. 

This emicliidesonr visit to the work.s, and we go to ins])ect 
the comln’ned results in the nuiltitiide of chea[) moderator 
lamps, light but elegant gas-biiniers,magni(icon.t cliaiuleiici-!^' 
of gold and bronze, and glass, wh.ieh are waiting to be sent 
axvay. Amongst the moderators tluT{' are some- of suherb 
«aud yet classical design, with an delicacy of finish 

and a beaut V 01 iKdour which aro far superior even to the 
gorgf'ous Tititings of their more pretontimis neighbours. 

Coiuirjg away from this b^clory, we liml ourselvt s wentder- 
ing at tlio imiiiense Variety in the npjdiancos of aAiticial 
light, no less t liaiu at*the number of lueans ftnv obtiKning 
the light itself. From the pJainewt Viid cheapest Fiimich 
lay-ips — to which a room is devoted under the’sup-er- 
intendeiico of a Frencli workman-ordinary, unpretending 
gas-branches, lainpj^ of cnrioife eonstraietionitbr tlte colonies, 
and severel}" Miudest cliandeliers, to gigantic and eiaborat^' 
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structi^res ft)r cliurclies, libraries, public halls, and banqncti^p;- 
i*noins*all varieties have bad a. ])laeo/iillu' pnJccvses whieh we 
-have just A\»itiiessed, Avliile the inarvellona adaptations of 
inacliin6ry have ciYeetqd an iinpvoveinenl in the ]>ro(luctioii 
\?veii of tfic cheap(?at amongst tlK? onliuarv gaslight iittings 
Avhtcb shoiilil snuif out tJio old dip candle altogether and 
inaugurate a more Vliecrfid ora. 


>.R, C1TA11L*ES, 31EEVES’ S]MALLARMS FACTOKT, 
AT ElEMI^iUllAM. 

TiiniCK is Ik? armed .who hath liis quarrel just ; and at 
l(*ast four times armed is he who, having no ijuarivl at all, 
autl iiileiiding to Jiave nplie, is yet ])reparcd honest iy to liold 
his owiij-f-koeping his dogs of war well trained and sharp of 
tootli, yet roi^trainod by the haish of good-will, and rimicably 
mitz/.led. yho sentiment, winch, but for the ob\ ions iieees- 
sity of a slight tlMour in walking through an opening i>ara- 
graph, miglit have been ^ expressed by the now ]K)pular 
proverb “llefeuce not DManee — this sentinumt, without 
further parenthosLs, leads ns at once to our ins}:H'(dion of 
the proc<*ss of cutting some of those same teeth, and by an 
almost inevitable attraction, back to Birmingdiain, where 
w(j are standing at tlie door of the Tokedo AVouks of 
ATr. Charles Keeves, manufacturer of smallarms to Ihe trade 
tmd her Majesty’s AVar Department. 

Through this entrance, and up a flight of stairs, wo reach 
the counting-house, and are at once jdaecd under the guid- 
anqo of the manager of tlib works, who conducts us by two 
or three warehouses wliere rifles and muskhts staiwl in solid 
scpiares, as though ujdield by ghostly infantry “ grounding ‘ 
, armsVMnto a series of somewhat narrow* and, truth to tell, 
rathe^ disorderly-looking yards, where iro)i in rusty piles, 
and scraps of metal ip broken heaps, bespcjik Ihe presentfo 
both*' of raw material atfti refuse. Being anxious to begin 
Avfth the incisors, we learn that the trade of Mr. Beeves •fti- 
cliides aliimst fe ery thing wHiqh can in any shape be used 
for w,arlike purposes— that is to say, 'Swords, cutlasses, 
kyonelti, rapiers, boarding-pikes, hatchets, •“matchets,** 
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t^wiiliawks, scal|)in"-kiiifes!,*Mala.y creoses, aiid^Iialf’a i>coro 
other weapons Vliose nnrnes and purposes mor(.**()r less 
kjiown. The staple inanutVAjtiires in tivia braneli, however, 
arc the various dcseriptious of swords, bayonets, and 
“ inatobels/* t|je latter b<?ing a sort of cross lA.'i;woeii il 
gigantic carving-knife and alipost atraigjit broad cMt.J*iss, 
iitxcd with a sliort liandk^, like .that of*a dinner-hnilc, and 
used by the native African and othen* trtbe3.fur eho])|)ijj^ the 
sugar-cane, cutting tbrong1i*lluj jungle on tliejr join-iyjys, or 
ft)r Jess ainicabh^ ]Jur]>oses. • l:jo grt'at is tlu? deniand for 
tbesii Avca])on3 •lliat hundreds of dozens a> a- t^ime are 
^)i*dere(T to be delivoretl, aftt‘rward.s to be bai’Jered with^ 
natives for palm oil and other pr(»<bi(*ts' anef it is noticahje* 
that many of the liaudle:^ arc sti smalTas to bd eid.irijfy 
eov<Tcd by an*ordinary Britisl? fist, since they are inteud<id 
only for th(' slemlor fingers of wiry aborigines. 

The steel from, which the swords are^made is sn])j)lied (])y 
iM.r. John SaiidersoD, of SheJlield) tu Jong ])icces suiiu'wliat 
tapering at each end, and ha\'ing ?i square port ioii in the 
middle, wlvicli, being cut tliroiigh, leavc’S matierial for two 
bladi's, the Ihsectiuii of the sipiarci Ic'aving a rit 

end to rt^ceive the iron “tang’’ by which the blaHi.‘. is al’tcr- 
AViirds fixed into the handle. • mauut?v'ture of theses 
blades is almost entirely etfoctiicbby the forgers, who hani- 
mer them into the required s.hajie upon the anvil, a nnnrid 
rnnning down the centre of Avhich secures the hoilow which, 
in swords extends for about two thirds of the li'ngth from 
hilt to jioiat. In a little street of smithies tlio musical 
clink is being sounded by a score of stalwart arms, i.vither 
lbi*ging the rough steel into form or hammering 1;he formed 
blade into perfect shape and symnujtry, an opciration which 
requires it to be kept at a certain beat lest tlie embryobladc 
should be injured in the proce.ss, • Once perfected as to j)ro- 
])ortion, tjie hardening commences, and the blade is thrTist 
•backward and forward into the furnace until it has acquired 
a proper and uniform licat,;i{ wdiich ])oint it is removed and 
instantly plunged intb cold w-ater. This process, whfcli has 
obviously suggested die Turkish bath, renders it hard in- 
deed, but at the same time so extrewery brittle that we whis- 
pOL'ingly suggest the propriety of contracting to'sup^fly 
our enemies with weapons and neglecting c^rry them be- 
yond that particular stage of prejiaratioil when* they may 
be* snapped with the fingers. Carefully supported, lxowevc.T; 
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the hlrtdc i *3 ai^ain siihjeciccl ie fiery ordeal until #fet 
attaius'-a Hlat\c-ljJiio (colour and a h;^autifiil ftnd (^la.stie tem- 
per, vvhich has bccju partially E^bcaired by the prcjvious ham- 
mering. ' By tlie process of forgkig it has become about six 
fticlujs longer than the pristine s^'el shape, jpid by the tem- 
pering it bus attained a snryigy strengtli ^v]lieIl enables it 
to b(j bent in a eur\t) suilic'wmt td bring the baud fivoiuclies 
nearer The point., ^ ^ ^ 

Mai^v'of the best bayonets are forged in the sanu* way 
:ia tl)o swon 11) lades, and, as. in almost evt.vry nuuniiacturing 
process ‘nuniim inWdligenee has an iinmistfiable advantage 
over mere mechanical force, 'these possess some snpiTior 
•';]V'.alii;ies. T I greater number of bayouets, however, arc 
made (bypecAdiar rnachiimry patijnted I'.y Ivlr. Beeves) IVom 
a^sqnanj bar of drauii steei five inches and a half long by 
nine sixteenths giqviare. .This bar is ])as?(xl between a scries 
of aljout sixteen pairs^of rollers, wbicli are workeil by steam 
power, aiid so grooved jVii gradually to mould the blade to 
tbo rcMppsitc ^lape. Sixteen times the short steel bar 
uudergocs tboimor(?iless pressure of a progressively-increased 
pov/er until il^ five and a bait’ iuclies ol* length is increased 
to twenty-six iuclies, when some portions is cut off from 
the point to Igave it the* n gulation length. During the 
late Kussiaii war tins iiMcbiiicry enabled Mr. .Uotwea to 
supply the govemment xvith almost incredible numbers of 
these weapons. 

Tlio matcliets, wliich are made from bevel-edged stool 
pnssed twice througli tlie rollers, are cut iuto the ret'juisite 
shape by mcjius- of powerful shears. 

IMicse operations are conducted in a large shed, where the 
rollers stand like awful combiiiatioiis of infernal machines 
and patent mangles ; xvhtTC a boding and vengeful tilt- 
hammer, worked by steam, is tended by a man, who sits 
like a calm fate besule its crushing bulk and s\ij)plies it 
with fresh victims ; where the awful boom seems to shatter 
the wry atmosphere, and deafnejss reigns triumphant. In 
obedieitcc to a signal, however, the ^inonster is suddenly 
stopped, and wo are^ enabled tf) hear that the great two-pofe 
furnm e on our left is fiswd for making the steel from those 
lotfg laths of bevel-edged iron stacked against the waft; 
that the furiii^cetis constijficted with wide flues on each side 
and under ‘the bottom,- while the firegr^ite occupies the 
c^i^tre "between the two pots; that the pots tliamselves ari? 
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^1110 joiir feet deep aii^ tj\'o feet and a Iialf \^idc, va'C air- 
trj;lit, cojilain kivers of yliareoaJ and iron er^v<:yed wiWi loam 
saiui, will reiiifiin seven d;^ys ajid niirlits in llie fifruaet^ 
until tluiir contents are Y^iito hot, and tlird at the end of 
the time the iron will h%ve heeTi eonverted int(>sie(il of a 
shity-blue eolifiir. Tiie iuexorahle hammer j'csuming* its 
w'*»rk at this poijit^ we folilow the bayoiX't-Mo its completion, 
and once more visit tlift forges to w itness the '• whatihig-t».n,” 
oi* w'elding the liliide to ^i*pie(?e of iron which uitiin!it(?ly 
forms the aoeket by which (he bayonet iiselUis (ixea on i.o 
the barrel of the rh'ie or mnsIveT. 

The#o is yet another operation before the •l.dndcs arr^ 
talioii to tiio finish ing-shop, one of tlie most^important, t^icv 
since it is nv> other than grijulln^*, a prdci.’ss vvhirh secinvs 
an exact anti* iinilbrin thlcknijss, and increases their ehis- 
i.icity. ^ 

\V<? are st aiidiiig at the <»j)cn end ofa- long, •vast, riijd gloomy 
fihed-.like building, supported by; irdn. pillars. ()u each 
side Ihrongh. the entire length ti Kfti’io:} of enonnons grind- 
stones spin round amidst {-aiid and water nnd^tlK) mud. from 
both, treated astride the Ijodies of w'oodeu horses, wliOcsC 
heads seem to ha\o be(.‘ii traustoj-iiK'd iiUo these* wheels, th.e 
grinders soizo uj.)on tiuj l>]a.fclei, and e:.u*!i fearless rider, 
rising in liis stirrups — or, wla^t look:.? miich the aaino, 
shtiiding tiptoe till ho no haiger toimhes his si-ddh: — throws 
liimself tinnvanl, and jiresses tlio .Sivoi'd, matchi't, or }.>ayo- 
iiot on the wheel, at the same time gnitling it ilefily with. 
Jiis lefi/ Icijiu till, its whole siiri’ace li;*.- hi.'OiJ smoolhly ground. 

Along tile whole line of whlrlliig sLooes .lly tin.; lurid 
I’cd spai'ks; and^ as tl)e grinders, Avitli ?:'.<piared eibow^, seem 
to,eijrb the struggling and linnjioUiona wlieelii, Ave tldiiik of 
the wild jlfoams of Callot t.r .Uopc, a=rid huicy a doiibI<; rank 
of rhler.j bivitriding horses sti-angely foaled by some- hidemus 
nightiiiavo. , 

A.fter'pollshing, Avhlch is completed by \V(.>oden Avhetds 
bciaring a coatiijg of lc,*d?Jiv*r covered ivith eiiier;,fc, tht; 
SAVords anil matchetj go to* receive ]uuidh;s, and the luiyonots 
lock in g-rings. TJie handles of SAvoi'ds ai‘o made of Afaliuit- 
AYOod covered with ti\e skin* of ijuf (.i"ogli.sh, wliilo hilt 
and gnai'ii are formed from a plain .Hat shei;t (.if'stee'l* in 
shape not unlike one side of ^ pair of belJoy\ s. 

The solid socket of the*bayoiiet is liRfnmcr^l into form 
JMid aftorwL\^*ds sftamped into shape with the ririi goTnplote, 
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from ATliicl^ process it is cohvcy^td to a shop wh(.’>re it 
drilled* hy steaiji power. It t'icii^.oiily remains to secuf^e 
a sinftoth suriiice by iiieans of g. revolving barrel containing 
an instalment with a nurabcr^of flanged blades, against 
which the socket of the* bayonet is jiresscd. It is not a 
little remarkable to see the solid steel jia/ed and shaved 
like wax, and no ‘less wondeVfiil fc) notic^ the sini[)le niacln- 
nery hr Avhich it is accomplished. * The locking-rings are 
stanijied* out hy*a lever afid pierced by a punch, and 
afterwards “ Itored,” faced,*’ juiil their shapes secured by 
a frijdcj circulfir saw worked ‘by a lathe. 

The inoiSit important inanuSicture in the Toledo 3A''orks, 
Jligw'(?ver, is ass^ircdly rifles, and, with the intention of fob 
Icfwing it* th^ougl^ its principal processes, we return t(> the 
vicinity of tlie atlil inveteral«; haihmer, where nvo arc show^n 
a Vudimentary barrel in the shape of a slab of best w rought 
iron (the iron flsed for this purpose being that which is 
madi! by the celehratfrd fljuu of Marshall and Mills), twelve 
inches long, and weighiipg nine pounds and a quarter. This 
uninvitiiig slaj) is heated in a furnace and roughly bent into 
thc^tnbulai? slwipe hy means of our enemy, tlie tilt-hammer, 
after whiclr if is once more placfed in a furnace of an 
enormously higk teinperatui;e, with a small trap-opening. 
When sufllcicirtly heatecl^ the short rudimentary tube is 
falvgn out on a long, round iron rod, fitted with a hand- 
guard, and looking like a gigantic burlesque rapier. This 
rod approximates to the siz(t of the intended bore of the 
barrel, and is inserted witli the rough tube upon it between 
tw^o steaiii-rollers, eacli of which is furnished w'ith a scries 
of corresponding grooves or cuts. The barrel, wddeh is 
taken up at one end by a rod, is placed between the first 
pair of groovi'B, and as the rollers revolve is drawn out at 
the other aide a long, hqjlow', welded tube. This much 
moW3 grac(?ful and better-formed tube is then consigned to 
another rod of smaller diameter and to a cowefeponding 
pair 4 )f grooves, mitil after the eighth repetition oi* the 
•same pia)eess the barrel has attained ikt proper dimensions. 
The next operation, wdiich is called “ lumping,” consists of 
w^oldi^g a piece of w'h)Aght ir<fii on to the breech-end of the 
bairel, for the purpose ol forming the percussion- lump, and 
is succeeded hy “ rough-boriug.” This is accomplished by 
a long, shaup-findlbd “ hit,* which being placed in the end of 
•the hafi’cl, revolves at the rate of perhai)s*a thousand turns 
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a luiliute, by means of ^ pufley and Jlvw^ieel,^ while the 
bOTrel. is pushed on by a lever, and kept cpol by means of 
watoi- thrown upon its 8urfa(y>. 

The ‘‘ setting” of the baja-el is next elTectod by means of 
liammer and anvil, the “ seating” meaning simply ^ectifyinp; 
any bend whicJti it may have received during the ])rovigus 
op^jration. Wc are not a little ijAtercstcd,iri»tbc setting, since 
the lirat intimjitioii of it on enteHng the shop is tiie sudden 
discovery of a numljcr of n*siorkinen gazinj^ resolutely «tft an 
opi)osito window through what looVv like atkcmuatcv4 tele- 
scopes. They arc engaged, however, in pneof the jm’ocos.sos 
which •(Hpiire the greatest e;fperience, as each •f them is 
expected to detect the most tihling bias gin tlu> barrel. 
The “ spilling-up,’’ or cutting thg iusid(5 of tlie barrel to 
the proper bore, is similar to^the “ rongh-boriiig,” except 
that only one edge of the bil is allowed to ox>erate, tile 
others being sheathed by a ]xalf-eylii\dcr 'of wood called 
a “ spill this ensures a smooth stirlace, and pn^pares 
for the “ line-boring,” wdiich is *ttx times repeated, the 
tiual surface being ensured by keeping one edgd of tlie 
‘‘ bit” perfectly smooth, by wliich means tl\b particles of 
steel drop in a fine and almost soft powder. • . 

The outside of the barrel i§ n^‘xt turnce*# in a long lathe, 
which not only reduces the roughness, l)ut? hy a heautifiil 
arrangement of cutting tools, gives it the required substayee, 
or “ pattern,” for a light or heavy rifle. 

The grinding of the barrels is effected by means of stones 
larger than those us(?d for the swordblades, but in a similar 
manner, and is preliminary to “ filing,” which carries the 
barrel to the shop where it is prepared for the lock. 

These preparations consist of “ chambering,” or making 
the chamber which holds tlie pin ; “ breeching,” or iMitting 
the Avorm ijitendod for the brect^Jipin that helps to hold tho 
barrel to the stock by means of a brecchiiail ; cutting -out 
the littlcf slice into which the “sight” is to be dovetailed; 
maebining the lump, filings the tailpin, and making tho 
square lump the proper ^lape for receiving the L^pk and* 
stock. 

We are not a little surprised to leam that every part yf tho 
lock is iinished by hand, the cock being cut with a ^ic 
worked witli a heavy weight, and the smaller pieces bciug 
wrought with forge, hammer* and^le. 

The great^art ift lockmaking is to*obtain a perfect spring, 
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ainl those nroperly tempered bo elastic that altlioudi, 
wlien tlH-cd ill t^ui lock llie two sides are so.elose as almost 
to l;<*>ui*h, tiv-y will, wlicti ivV'asoll, spread to two inches 
below the eiloe of the lock-])lat(;. The loc k and barrel are 
HOW’ ready lor the slock, which a^j'aits them in aiKdlicr shop, 
\vlfe',ro it has been sawn out of walnut- wood, Vend Ijiiished by 
carpenters’ tools* 

The* barrel Jet into its (l;roove, aisd the lock properly in 
its th(*, st(V*k is jin.-fe ptfhecfcly •shaped and rounded 

liefowVtho ‘'/icrowiii*^- lOi^cth^'r,” or the .‘uhlition of the 
diiTerent j^arts of the -‘iuridture”— heel-plate, tihi-^uM'-plato 
and guarti^ trigg(*r, nosecap, r^d, and bayonet. Vt c r.ve now' 
*l4)l(l that- tlieviile is tinisiicd,” ])y wliieli iniiu‘r.sia.ti(ling 
cbmjtleilomi, wo avoliotquiiepreparcd to learn tiial- it is to bo 
taken to ])ieecs. . * 

• We suddenly mneinl'cr,licivever, that it is not yet a rifle 
at fill, inasmncifas liii^ barrel lias not b(;en riilcd.. Ihery- 
tbing is made perl^cfc Jlieforo tliis delicate operaiiou is 
;itteiii))ted, in order that no injury juay be suistaim.Ml by the 
barrel v.^non the ccjmjjlo'te riihi is again ])ut togel’acr. Tho 
pr^>cet‘S of rilling is .siniilar to I'lat of boring, CAvept tliat a 
spiral cuttifrTs snustituLcd for the “bit.” Trevions to the 
reunion of tho«barrol, tli^ \^hole w-ork is ])olis]ieil and the 
stoclv Btained alid finishet^ ready for completion. 

•The pistol -bar rids nudergo tlie same processes as th.at of 
the riiles, excejd that, after being drilled, they arc “ planed” 
by inachineB, which carry tiiem along a sort of bed under 
tools tiiafc cut them perfectly sinootli and accurately shape 
the oct:!go!nil barrels. These chisels inovt^ by means of 
screws ovei* the entii'o surface as it is drawn backu arils and 
forwards on tlie slide. 

'riio revolvi'r chainhers arc drilled out of solid iron hy a 
drilling-inachiue or latlie, ^vith a cciitrchit and an eccentric 
nu^tion, wlilch causes each barrel of tho, charnber-ui.'st to 
become the centre in succession, while by means ^)f a slide 
the iuotiou can be made to isiiit either a lai'ge or snifill 
chain Iwr. The recesses communicating with the lock and 
tx'igger are cut by reversing the cluuCiber in tlie eccentric 
“chiiciv” and using* a^dillercflt cutting tool, while another 
akeration elfoots the drilling of tlie nip[dii-]ioles. 

Ill ret Liming^ to the warehouses we discover that we liave 
oinirlod (witli. flo uiip^ajiiic intention) inquiring after the 
scabbards of the “ trusty blades’* the progress of which v/c 
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h^’e Lecii watching with i^b much interest. Thoj'ai’o '^feiug 
nwle, however, 4 'losc hy,^Ko we speedily learn liQw {lie 
tin’ll sheets ol* iron i\rc inar]^>d to tlio paitcrii^nil eiit*iiito 
tlie roqi sired .shape by shear.^ — liow they ivi'e bent at the ^ .ico 
round tenipl.ites or inaridriis, the <?dges haviisg boeji 
thill iiiid (!ed.t'.*nftd wiMi a inallct — iiow, a shape Inning I.Kien 
sliiipod into thi.s rough ni^ilal stu^sith, tive ftdges ai'i' lapped 
over at the vice an U .soldered .at tise forgo, the porlceUnhaisc 
being afterwards (jhiaNned byineiftis of the i^annner ;• hi^f; it 
is lil ted with tl»o biiiids,” ai^tl* tin* dr;ig,” sn Implied 

■with a mouth piecf?, polislnal; afid jhiaJly W'lfch ihiii 

strips o4i d-eai or wdtli sulnl leather. 

J-h^sid'*. lii.s extensive inaiiufacrturc of riiltw f(>r Ihij g«.)^^ 
verniiicnt ami the ])j'odiietlon (as lici'usee) f>f the V/i>iLv. oj-th 
rifie, IvLr. .ivecwxs has inis'odiupd important, inventions oi 
his own, .amongst tlio most jiromiacub of wliic’h arc; th^ 
donhlo ai‘ti.Oi’i revel V(*r and his paieiii: rilh*. 'riie, roi'-nei* 
v.'oaptr.i is so i*ou:'.t;aictcd as to secure •greati'i* t-tieiigiii in 
that, genoiailly overtried pjirt of lhe»rovolver again.st wiiieli 

eonl iimoiirdy, will lire under water, ean t'o’ loaded. wi[h 
wojidoftfVs.l riipidity, ami is provided v.itii a safefy-bolt wliich 

'iJ 

Too ]witent ritle coinl.iines both tlu.^ ordinary nin/.zio- 
loadf'i’ and t!:e Irreech -loader, has 1?uo .*idvr:iiia.g(.‘ o.j.'bi.‘ing ;iti. 
nujointed riile, and can be loaded and i;red nine times in a 
minute without difiieulty. 

In the warel'.ouse.s tirrough whseh w o jiass o.n our way out, 
stand we.:pona in every variciv and witli every ilegi'eo of 
Itnish — fioiJi tlie splemlid dres.s .sword of tlie full l.down 
onieor or t!ie rapier of a courtier to tiie lic.'iivy tmtlass of 
the sailor, or the ‘‘ matchet" of the .Nfriean savage. CicSe 
to a staek of iuaslicts sold by ij^e dozen, is a rifle whoso 
cxipiisite llniali apd perfect appomtinent wnuild eoinmajAd 
jnoj’e pou.^d.s tliaii ■would servo to buy wo:{}>oii*i for ii negro 
*body gu.'iril. Of -wliat may (dfceteil in Use w.ay ofbe'iuty 
of finish in a plain a-ud soldfer-llko ride, t!m visitoi'3 V) the 
Oreat llxliibitiou wlioc saw Mr. l?.eoves’ \V^hitwi>rtli,*loiig 
'CSdield, and short Erdicld, '\v?ro abji.*!^^ judge ; while, the 
sphnulidly chased revolver, w^ith its gohl arahesijnes, Miid 
white Btecl barrel, displayed tjie more ornamental feature.^ 
of the manufiicture. Of this, bo^vff^'er, a sftl.1 bettor exam- 
l)ld was that^ magnificent sw'ord with wonderful danisis- 
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ceiling on the blade and exquisite Italian work in oxidised 
silver, ornamenting the gold J^ronnd of hilt, scabbard, tfud 
giuml. Aidongst tlie various^ spiicimcns from the Toledo 
Workattliis seemed to be thtMnqsfc elaborate ; while, perliaps, 
the mos^t curious was a marvcjjlously clastic blade coiling 
itgclf in its serpentine sheath, and which, on being withdrawn, 
leaped in the liain] a straight aijd springy w'and of glifter- 
ing si- eel. The Toledo *'VV'’ork8 cover a large extent of 
grfjprtnd The iliaclunory,cof a. very Qomplicated and costly 
kiiulVis set ki motion by slvarn-cngines, equal in |)()wer to 
loO horses, and upwards ot* four liuiulrcd artisaiis are em- 
ployed, many of wdiom foi'rn part ch* a gun-makers’ ttenijiany 
of volunteers^of which 2\rr. iieeves is captain. 


AVEiaJIBEIDGES, AT THE ALBIOX AVOIIKS 
OF MESi^KS. POOLEY AND SOJS^ LtVEE- 
POOL. ” 

TiiEffE could be no better illustration of tbe enormous 
a:<ivaMcement made by .fjrilisli commerce during the past 
century than the particulars involved in the history of tho 
rise and progress of Livcrjiool. vSince 1719, when the first 
wet dock was formed on the site of the old pool, or haven, 
till 1761, wdieii the third dock was completed and the outer 
harbour was secured by piers, Ijiverpool continued to grow 
to the full proportion of a large commercial town. It was 
after this period, however, when the United vStates of 
America had sprung into^a complete national life, that the 
tMdc with which they have ever since been so intimately 
cuuiiected, fostered the prosperity of this inagirilicent sea- 
pori, and transformed it ahntist into the commercial capit.*A' 
of Europe. In tho forty-livo years which ended in 1837, 
the possessions of tho corporation hajl been doubled, and at 
that amounted to ^e3,(K)(),0(X). Tliero is probably 'no 
light in the world wdiich could give the visitor a more com- 
plete notion of the stupendous trade of Great Britain 
than thosi^ of J^ranilo* docks which line the shores 

of tko Mersey on the Laucasliire or sweep inland on «the 
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CUo.sliii'e side — than thos^i* enormous piles of T^areliousos 
wmcli Hank the rflooks and (piays. It is to Jhe magnitude 
of these emporiums of trade tlyit Liverpool owc^J.Jicr piu*»d y 
coimnejviiil reputation, wliilt^ at the same time it Ixis ])e- 
come customary to identifyjier entirely with trade- to the 
exclusion of licrtilaiins as tlie seat of several large and inv 
portant tnaiiiifactur^s. lUia tT) one af •tl»e oldest of 
those, however, that ni tlie iiiteresf of English workshops wo 
are about to pay a visit. Pitssing t5t. Georg&’s Hall,onft^of" 
the ]m.)at inagniiicent, as it is ccVtainly the iii(«jt comj)lete 
and comprehensive, of oiir pvibh>. buildings, we^ocm-arrive 
at the ^ilbioii Eoundry ot Messrs. Pooley and So«i, wbieli 
ostablislied as ironworks in the last ceutnry 4)y the father 
t>t‘ the present senior partner, has. several times tjuingod 
its site, ajid linslly settled down^iii its present position on 
the margin of what Avas once the ohl pool of Liver.* 
Perliaps without suiliciently regarding the •good or evil 
omen which is popularly supposed to attend the opera tioji 
(espc'XMally when, as in our ease, it is* eftected on a Eriday), 
our first experience of the Albion Works consisted iif being 
weigluMl. Indeed, the greater part of the Imsijiess ot‘ this 
immense foundry is the manufacture of maehincls for Aveigh- 
ing OA^erything capable of being AA'^igJied. .’Fror* an enormous 
weighbridge, constructed to receive and registi^r the Avcighfc 
of a loaded railway-truck to the nnest balance for deter,-* 
ininiug the loss of the precious metal iu a light sovert^ign, 
machines of all descriptions arc perfected in this extc'usive 
range of workshops. 

The introduction of the ])latform AATighing-niachine into 
this country is almost coincident AAuth the practical inMugu- 
ration of the railway system of transit, and dates somewliere 
about the year 1832. Prior to time almost the only 
reco|jnised mode of ascertaining AAMjiglits, of Avhatever mag- 
nitucie, was by an application ol the scalcbeam. Soiud 
time i)revi<nis to this, hoAvCA^er, the platform weigliing-ma- 
cliine had been so generally adopted in America that it lyid 
in a great measure superseddi the use of the scalebeam for 
the purposes of commemj. This fact having become kiic«vn, 
a piitcnt was obtained herein 1831 for ta* machine founded 
on the American principle, considerably modified, however, 
and greatly improved. A large, machine, being an impor- 
tant modification of this pattmt, is ^till matiuftictured by 
Messrs. Pooley^ on Account of the facilities it offers for* as- 
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Cf rtaining hoirvy weights nn^crV*ei‘fcain circumstances. The 
adviwitago oir^reil by tlie weighiiig-machiiK? in the first iu- 
stjflice \y;u4iilu‘ great economy of labour whicli it oflered in 
comparison Avitli the older i^ji^thoch!, this economy being 
also coiiibiiied w-iib olA iouslytgreaier accuracy of results. 
Tbe vast increase of trailic introduced l)y*'tli(j railway sys- 
l(au of transpbrti gave i^iso tr) a .ue(;ossity lor obtawniig 
apiiaratnrs by wbich the Avoiglits of^great quantities cd* goods 
cotfld«b(i ascertained Avitli af<flira(ry»an(l dispatch; and to 
acliJi.vo tbi.'? oi)ji‘ct .i\ii'ssr,s, j^ooley bent their energies and 
iiigenisity v’ith aclegreo df success which baa resulted in 
reiKloih-pg the Avoiglibridgew an indispensable ai^iunot of 
* every raiiwjiTv^ slalion in .iMirt)pe, ami indeed tiiroughout 
liie wwrld. 8 l!ice iliuir introdiiciiou, and cncou]'ai.5i.‘d hy 
the great demand which b.ga ariacii for tliem, as AVidl as sti- 
*nin]al ei! In' a desire to rendm* tlie vreighb ridge, and imbied 
all weighiiig-fijaeljines, as ]!(M’fect ns possible, every means 
which iiigenuity cduld^devhe lias been seduicM.isly adopted 
at these worics to ensure I he widest adaptabiliiy and l.ho 
most f)i.‘rfi;ct accuracy of residt. The extent and im|)ortaiico 
i)f the im|)i;ovc?ine.ul;: ejected in this way will be in some 
<lcgi'ce iUnslralcd by om; or two of tbo inachines Avliich 
ma^’^ bo cousiflc’rc'd typiv-d^and VvhicliAve shall see jnesently 
in comshjiinfj olu* tour, of the premises. 

In oui- ramble through the works, aitcr leavijig the sale- 
room, Ave ai'c couduclc.Ki to the drauglitsnieu's room, Avhere, 
as is csiuji in iill .largo Avorks, drawings of the difibrent 
.niachiiies Jiiid *)!.* fclu'ir details are prepared Ofi a scale large 
em.iiigli 10 work tVoui. In <dosc contiguity Avith iliis is liui 
pattern depaj’tincnt, an extensive and Avidl- arranged sliop, 
Avhore the {Irawings ari> Avorhed out to the full si/.c in Avood, 
and oi' tl'.e exact form which the metal is to assiuno in its 
iini:>hi?d elate, but slightly' larger, to allow for the slirink^g of 
ifiie Jiieial as it cools. AVheTi completcnl^ these patterns ai'O 
lianded i>vcr to tlu> “ moublcrs,’* an important da.ss of ope- 
ratives, avIio, securing thepattcrji, place it in the ‘‘moulding- 
boxyi’ a pair of strong inclaTlic frames, lawnig rims dec'p 
in proport ion to tlicir size, and Iheh' general surface Ixang 
reticulated with tr(%i^])ars,®so that they boar some rcsem- 
•blance to a huge gridiron, .fhe interstices betAveen the 
bars are raimiicd full of sg-ud ground from red sandstone 
and ini>icd*Avitli coa^dfist; and the mould is completed in 
the*iuiinner ali-eady described in anotfher page. AU the 
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AMlioii Works, however, tlie •moiililirig-hoxcs arft of ^siicli 
an enormous wefj'lit, Roinh of tliem reaehinif t^venky tans, 
tJiat they to be lifted powerful criuies. l.t may 
easily be iinagiuedtliat the .c^stinj^ c*f these immense^ snayses 
of iron is an inte^'cstini^ pro(?ess, Inii; it is*by no mo'a’ns (\May 
to eonvey tho striking emcmhla ivhicli it ^displays. When 
once tho moulds ate tjioroughly ])repared llu^ twilight 
of the foujidry is suddenly S5y]Kvt\^ded by the red gl;ira 
molten nuftal, wliieli, as it issneft from the opej) slniet^i oT 
the twn great eupola-fui‘na<fes i!i the yard puts! de, is ^’aught 
and eonveyed in iron biUtkets lin(?d with, clay *l.)y, a large 
]iinnil)ijr oi* men who bear the lieiy liquicj^ bitlier and 
thither to the A-arious moulds. To the ordinary spectator 
the* seene is one of some confusion, not iinminglod with 
fear .for his own personal satety^; but, at tlu3 .saino time, 
throughout all tho rush, and heat, and gknv, and llm 
eoruseation of the hrilliant stars throAvjjL oil’ by the incan- 
descent stream, tlui Jiien complete ^\ljeir work Avii.liout a 
flaw or break, Avbile the mighty cranes seem almost iitstinet 
with life as they seize and SAving the awful cafddroMs fiill 
of lupiid metal m order to cast an iron platforju, pyliudev* 
or crane in one solid ])icce. 


COAL AND IKON AT CMIALIIROOKDALi:. 

Sj:xc.r the days of I'uhal Cain, Avhose short ])iit emphatic 
biography as the first instructor of artificers in bra^-s and 
iron makes liis name one of the most ]woininent in the 
history of mankind, the Avorkuien of tlie forge and the 
foundry have been foremost amount the pioneers of civili- 
zation. Ours may'be called the Iron Age in a bett(;r and 
iHOVo universal sense, perhaps^ than ajiy other, since tjie 
metal which was once held to*be the representative of 
reality and uncompromising warfare has become a material 
by which the science's ai'c doA el^iped aiyi •the arts lind arje- 
quate expression, in the beautiful viflriely of design Avhich 
may be borne by common household implements in daily 
use. 

It^is to one of tho greatest Avorlfshol^s of modern tiaies, 
whore AA^e may s5e the glorious metal in both these i>hase3 of 
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its iigglity existence, that wc*are hound ; lor at Coalbrc^ik- 
dali;, iron raw inalerial, as Snauufactured metal, and 
in its .adaptation to ^reat cn^im^erin*' works, to exquisite 
ornamentation and to coiiiinonost domestic use, niay be 
\;i(>\vod In that series of factorit?s which lit>one great work- 
shop, in the bosoip of the vallev wdiere the Ifuidlocked pools 
fromjLlio broad Severn rofiect tno wooded hills. 

the netfesaity before iV5.of a Iqng day in the Dale,” 
Avc ft.ive pas^'^ed the niglit*at pietnreaqiie old SInvAvsbury, 
lull of, drea'ins aljout the Mi-Tcian Saxons who gave it its 
name of .Scrobbesb3n'ig, or AVoocWhill — of York lyid Lan- 
<iaster, of Faistalf and Shrewsbury clock, of rich cak(\s and 
fat bra^vn; and.as we are carried by the railway to Iron- 
bridge, Avo note ill the grand old ruins of BuihlAvas Abbey, 
with its deep and tree-shaded lisliponds iillcd with speckled 
trout, the relk'S of those, “good old times” for Aviiicli so 
many people lament. 

J?assiug the heaiitifiA table-land from which the AVrekin 
rises, grand, not stern, its grecm-elad crest lighted by the 
carlysuiijAvd enter the beauti ful glen known asCoalbrookdale, 
Avlioae eiijbdvvcred bills overlook the vale of the Severn, their 
jieiglibour tli(;.AV"rekin, and his more distant cousins of tlie 
Aliilveni range, Herefordshire, and AVales. Here in the 
<ljL>ep valley, vvlicrc tlio'moaks of WTenlock (the ruins of 
Avhoso priory still roiuain) hidd their rich preserves of iisli 
and game, iroiiAvorks have been established certainly ever 
since the Coirirnonwculth, while evou in the reign of Henry 
AM 1 1 some records occur of a “smith-house” existing on 
the spot. 3n 1711, however, the germ of the present 
extensi\"C Avorks was established by the family of JDarby, 
■who became the proprietors of the district, and under their 
liandsaud those of their descendants, a largo portion of “the 
Oale ” has beeu sunk in*nnncs and coal and clay-pits, and 
covered Avith brick-kilns, and forges, and factories, Avhenco 
aliyost all tlie implements foi; which the easting of iron is r. 
nece^ary process are sent not only to all England but to the 
moi#i distant countries of the w'orld. 

§traugely enough,, however, all this has been done with- 
put destroying the rt)mantic aspect of the surrounding 
scenery. It may even be doubted whether it has not added 
another piofcnVesque feuture* to the otherwise silent gorge 
Avlu^ro the trout still leap in the old pools, and come up 
readily to the well-fast fly. 
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was at the CoalbrookdaldAYorks that thj first im]V’Ovc- 
iTients ill the nianufactiire*ot' iron were carried but. Hero, 
also, iron tramways iirst caino into use, and the castings for 
the early engines of Boulton and XYi^tt were made, wo 

are now crossing the first iron bridge, which, constructed 
to S|)an the Severn on a f^ngle*ar(;h of, 100 feet, stands, 
apparently as firm *as when it was first erected, at the 
expense of iVlr. Abrahiiin Divby, iu 1770. 

W^o have no time to linger, h»\vcvcr, for th« works*' ex- 
tend for some seven miles 'round, and hiclude ,bri(‘k- 
kilns, tm*a-cotta works ^ new branch, but lately intro- 
duced), Tblast furnaces for inaking pig iroji, puddling- 
furnaccis, rolling-forges and rolling-mills, and the I’^uige of 
worksliops where the immense operations in casting ai’e 
now carried on — operations w'hich include the production of 
those exijuisiie gates, ornamental stoves, and interior deco- 
rations which were sc? attractive at the* Great E.vhihitiou, 
and at the same time involve the inafipfactnre of fryingpans 
and iron jiots, which, indeed, under the general of 

“liollow ware,’* formed the ])rincipal trade *801110 two 
ceuturic's ago, and is still a very considerable* b^'anch of 
the business. , 

H aving bccni well accredited X;o* Mr. Charles Crookes, 
under whoso experienct?d inanageiifent the wlndi? of thes^» 
works are conducted, wc find an oj>cn carriage Avaiting 
lor us, since the roads are soinewliat steep, iuul a wet 
day lias made tlicm rather hcaAy walking. By these 
means, and under the valuable guidance of the niaiiagcr 
himself, wc are able to make a tour of the principal dejiart- 
ments, tweii a rapid visit to all of which requires an entire 
day. 

The first object wliich claims attention is a mill for 
grinding tlie corn for the workpeople — an arrangement^ 
wliich may be bettdt understood when it is remeiubercal that 
more tlian 3000 men, Avonicn, and children are employed Jjy 
the company. The x^retty Bttlo garden ])lots Vr'hich^are 
attached to the cottages in Lightmoor Valley are luan^; of 
thefti freeholds belonging to the iiperatiyea themselves. Air. 
Crookes informs us that these small libldings arc encouraged 
amongst the peoxile, and that since liis residence amongst 
them, during more than thirty years, ^ strikestillaTe been un- 
knmyn.** 

Leaving thesef behind, we reach the greab heaps of ironstone 
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in vicmity of tlio inincsi-**ojiornioua moriiids, ii])on 
slo]>i)s of wKicn the ^vc»ii-5on niul f^/Ha ai.imd or I'iiiecl, lunii- 
inoring, aiftiiig, iind aorMug tlio (U’o as it: is brought to tlio 
aiirlhfe. The whole liiUsitle :nul the iiiidulatiiig platforms 
oj^ ta!)lelMrui are hrokoii lip by llie riiiiis old j)its, tlurir 
forme?* moo.tha incloaed in ^mler to keep uiiwaiy passengers 
from their treacherous vianlty. 'Jihentare at present more 
th^ii flirty iron*flnd coal pits iii^proeess of woi’kiivg, and the 
greaV ii’iOiiiuks of irojisto?uv“eiiineh ” — of wliieh Hi*e-hrick;.} 
are ma/ie — and :i ^])eeiiliaj‘«bi;u-k clay fo Lind with the iron, 
blit of no 'inirticular value, almc*?.! rival the natural Lilh-. 
wldeh rear Hjcdr wooded heights jiboAL?. Tliese are again 
sii|.!eivejle(l, hovvevLM’, by tbo iaountaius of furnaeo. refuse, 
iniulev, and slag which Mie eov(.‘L'Li(l Avith the eolbdbot, here 
Ijrowing in luxuriani abimdanee, and slioudng ri'ds. tints 
of rt.'fi and gi’ci^n and brown. 'J’he Irniiiways from tlio 
iniiu'S sivpjily ilie iron and cfoid to tlio fiirntieL's iowardf:' 
Avbicli Ave arc jour;n(‘;i^ng, and tins refuse broug-lii' from 
tjio.^o •furnaces accumulates till year by ja^nr the heaps 
jjroAv largci*^ and make fresh artificial Jiills scarct ‘iy loss 
verdani thiVii tiio iiatiirnl emiiKmecs beneath winch tliey 
are forincd. ^ 

'From the in^ines on oin^ AA’hy to tlie great blast-fiirnacos, avc 
<^ ay a idiort visit to tl’>e‘ brickworks and tile-kilns, where a 
].arga.‘- business is done in bricks and tiles of all descriptions, 
iTuule from a superior kind of clay found on tin? spot. T'he 
compK'Umoss of tliesc Avorks very far excavds any ordinary 
bricidicld, since the operations arc conducted under Avell- 
built covered sheds, and m^en the men avIio attciiid the kilns 
arc rheiteved by an arch at Inch protects them from tlie Avet 
ami the ket.'u Avinils, both ma Iters of no little importance 
on those »Shro]islnro slopes. A number of boys and girls 
jfcro employed on these Vorks ; but to tlie factories be- 
long! ug to the corapany a school is attached, and no children 
are admitted to Avork until aJTter tbo age of twelve years, oi* 
umojjLs tliey have previously ro4*eived some eduealioli. One 
of Uioso schools, Avliich Avc shall pres^mtly pass — ^near Ilorse- 
liay — is a really structure, lo»)kmg like a nobleman’s 
mansion, and they arc'all under govcruTnciil inspection. 

Kear tlie brickfields, the terra-cotta works have recently 
commenjeti efi^irations* SoiQe of the productions of tliis 
department were shown at the Great, Exhibition, in the 
department with IJaw’s tiles ; and here w^c see in the clean 
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some of the s;Ane vases and f^jO\vefpftls, and 
Blovt'baeks ns wore there displayed. Wo notjot*.^ too, some 
of iliose beautiful migriouolto-lJoxes A\dii(*h rcseiuhle earved 
wood, and are, perhaps, aindnijst the jwetticst of all the 
adaptations of thtfi branch of^phistic art. 

Just outsiile these works^anoUioi* hi i p:e- lieap rises : i* is 
com posed of clay tal\?:n. fgnu the spot, wciglis some t2-‘j,000 
tons, and v. ill be used tbr hrf;-brick.s. 

^riio blnst-fnrnaccs stand in tin? more open country* so 
ihntwe leave the rest of the wtu'ks beliin^l on diir Avay to 
them. VcjT strange and %ilinost terriUe they look — tiieir 
hhu keneiT siiafts reared like griui old hcvu'on-tojjji ers crested 
Avitli f re, vviiilst hetween thian the verdant swee'p <d' (apiniry, 
hill and Aaie, smiles iiiider the noontide sun. There anj 
seven of tliese blast-furnaces, some of tliein tlie oldest in the 
country, and one d(;votcd to that line, grcyiro:», peculiar to 
ilie ( ball.irtuikdalo (/onipnny, of which .iliis furnace Avill 
Inrij out; .11:0 tons a week. Up to t[io very feet t)f th(*se 
fierv n I ousters the green coltsfoot trai.ls its broad, cXiwny 
loaves; and it is n, wildly picturesque speL*t;u■•l^ io see in 
the gloaming of an autiimu night the opening 0.1' Jurnace- 
tap through which the liquid iron com^s Japj)ing into the 
chanin.ds of sand, running into the’tiTmgh whieU forms what; 
is called “ the sow,” and so branclu^ig oil' into tlie shorter 
bars which re[)reaent ‘•the pigs.” Lighted up with a red 
glare, the brickwork, the face and bodies of the balf-iiaked 
men, as ib.ey stand reeking by the Hood (d’ tire, and the tall 
shall s witli tlieir bia/.ing crests, stand in forcible <*onlrast 
to tiic darkmiing valley and the distant rip lauds where the 
dun September night is fallijig. 

It is necessary to follow tlie ‘‘ pig«,” however, in their 
journey to tlui works at llorsehay, wliere they go to be 
maiiufactured into bar iron of Auirfbiis qualities, the com-... 
pany’s amiual manftfacture of this material biang about 
J«V)00tons. Here, ill a large ^rca like an immense operi 
filled, where Ave are surrounded by the din of Aviu'els fpid 
hammers and the glow of tires, Ave are introduced to the 
piuldling-funiaces. Of these tluve are f^bout thirty-tive 
Avork, Mini withiu their fiery jaws, the bottoms of Avhicli are 
lined with a sort of calcined clay mingled Avith iron slag, 
and teelinically called “ bulldog,” they receive 'tl^e 
about four huiidrcd-jveight at a time.* As tlie ][)ig iron 
melts* the puddl^r at the mouth of the furpacc coiitinui?s to 

3 
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stir it, with a long iron rod bfcnt'at the end, until it becatfaes 
of, a sort t)f eonsistciico. *■ Before ‘it arrives at tliis^ 
state, liowever, it has boilodi and by that moans thrown oil 
tlie carbon, so that tlicv,])iiddlt'r is able to collect it together 
in the form of four or live laVgc balls, a\JucIi are received, 
mto iron trucks i*uniiiiig,jL»n a tramway and carried to tbo 
slvingling-liammcV, an iiiKneiisoly jpovverfnl liarninor worked 
steam power. This ^'cdufij^s it to a short s(|uare ingot, 
calio j a ‘‘Jdooin.” This. “ bloom” Vis next carricMl to the 
rolling m/lls — large horizontal cylinders or rolls, scored 
with varidiisly-sjzed grooves, ai*l between thes('^ cylinders 
the “ blooir^^’* is scpieezed jf^id lengtliencd into a iJirgcal bar. 
Eacli of the puddling-furnaces will receive 25 J, cwt. of pig 
iron in the twelve hburs, from wliicli about cwt. is 
oblrdned for the manufacture of bar iron. 

.At tlic roljiiig-niills the iron is again subject io tlie pres- 
sure oC revolving (^ylimk'rs of (mormons ])OW(a\ Tt’) these wo 
sci) the white-hot slabs carried on the iron trucj(s, seizcnl 
by tl¥'.aU(>ndaiit workmen with their long tongs, and caught 
\\itli the nitiuost invcision by the rollers, IVom belwecu 
xvhich it iiitiinately comes forth a great broad plate of iron. 
As it is*drawn b(*tvo(?n the rollers, the enormous prossnro 
spurts the s/fta lid almt&sf li([uid. surface of the hot iron in a 
.fiery shower — a fact of^vhich w(' are reminded by the siuldcn 
jjalleriiig upon our Iials of a few drojis of this r(?d-hot rain, 
to see the eause of w hich we had ventured into ilu.^ din.'ction 
\vlu‘nec it was thrown. • 

Wo should lik(? to stay and listen to the stories of those 
berciih'an nu'u who aris standing at 1 hci liaiuiiKU', to learn 
something of their habits, their immense strength, and 
tlieir possible earnings, but the largest pention (.d'the 
hrive yet to 1 x 3 visited, the largest becauso of tlie A’ariety ot 
. tlie manufacturcjs it iiitfiud(3s. 

Once more towards the starting-point, then, to s.ee the 
])ro(3(‘S3 of casting in all i^s branches, from the enormens 
plates whicli are being rivct(?d to the framework of that 
gjeat iron bridge coJistructed for the Severn function liail- 
Avay — one of tlu 3 Jjfcirgest jjtpans yet made for the saina jnir- 
^ose, and which wili cost thousands — to tlie three-K'gged 
iron pot destined to swing above the lire in an African 
eneampmcitl^ and wiiich sold for tenpence. The first 
operation tow-ards casting is, of coursQ, designing ; an(l here, 
an £» light, clean room, close to the brooksKle, the designers 
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i^e at ’ivork Aviih wax ■ and •plaste r. A mpst •aH isJic gas 
brivn(-li for l:!ui station f>i’ the IJiidorgronnd ^iailway.is ai. 
present l>(.*i.ng iriodcllcd on a board, and surrounding the 
room are several of the designs wiliieh have already become 
popular. If’roai j:he designs are inailc the* ])atterns in wood, 
iron, and vvliite metal. 'j['he making of these oceupi(*s a 
long range of bniRlingg, iii Avhkrli a large jnimbt'r of incii 
are enrploycd. The,Coal 1 ;ir 4 )okd 4 ile Coinprmy, jiulefd,.k:<?c^]) 
:i gn'ater variety of patterns tbRii any (/tiier ivanufac Jurors 
in Faurhind. 

Gi^i^g out into the fards wh(»ro tlio pj'inrdpal easting- 
’ houses are hiiilt, we become sonu^wliafc confiise<J amidst stacks « 
iif pig ami |vilv?s of scrap iron, furnaces, ijiaehinery, and all* 
the appiiaiu'es of an eiiorinoua factory, ib're Llic <'Uj)ola- 
fnrnaccs receive the pig iron used Ibi-tho various desori|>- 
tions of (aistij.g, and th(^ portable iron pallj caiTiod like a 
scdan-cluiir are ooutirninily coining fora fresh supply of the 
ineial-sl,i*eani, mid going with it'^to the Ciistiug-hous(?s. 
Amongst t.luj furnaces is oik? jiow disused blast-furriaee, 
which, iike tlu; organ of a jiarish church, bear* tluj date oi* 
its orii';injil en'clioii, 1(>5S, ;uid its subscNjueii# jTJiewal fty 
Abraham Darby in 1777. 

It Avonld impossible witliiif these llnrds to give any 
dotailed description of tlio varion?? pro(*ess(.‘s of easting, iii- 
eliuling th(? beautiful niani|;ulaiion. by wliicli the sami- 
niouhis :ire prepared witli rcvei'se sides, and the “cores” for 
Isollow tigures. • '^fljc moulds are boves of a ])i-<;iiliiir de- 
scription of sand into winch t:lie patierns are ]»re:ssed, and so 
oiu^ side of • the work obtained; the other side is .similarly 
prepared, if it is intended to make a solid casting. If a 
lioJlow cMsting is re(|uired, tlu; mould is prejiared witli a 
hollow pattern, into the impression made by which :i solid 
“core” hts, leaving between tlic? surlaces sl ajiace equal . 
tlie thickness of the metal. 'When the two boxes, or the 
•mouhl and its “ reverse,” arg brought together, the licjuid 
metal is run in, ]>asse.s tlirowgh small ehainiels in the sand 
left for the purpose, and the casting is complete. , 

•If it is diilieult t'o describe the proegs.*;^ it is certaiiil}' iin- 
possil.de to eiunncrate tlic diilert?tit articles in course of 
manufacture. Gates, cbiiiiney-])ieces, doors, stoves, ranges, 
garden st*at.s and chairs, greeii-bouecs, femidrs^ gas-chande- 
liej^s, and brack ets# gas and liol-watet apparatus (for TjliicU 
the eempauy* have a high roxnitatiou), liat and iiAibrella* 
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staiuls, va&es, tMrd-hiiskcts, ai^d a liundrod articles of 
oliaiiical, arc^iitect viral, ycieiitilie, <A' domestic use, are being 
made (?.veiy day and all day long. W o are rortuuato in seeing 
a pair of nuigniriconl; gatfrs, hi tueir various stages, one gate 
having just boini (?asfc, and the moulds for /Jie other being 
just comjdeted. The [)ati(V'n is about to bo lifted, and as it 
is removed pi(‘ceby ]jicee .from tbe niould, the form of scroll, 
aijd ^^tem, and »lower is l^ft yith extraordinary precision 
and isharpnes^s in ilie evonlxvprepareil and lirinly-coinpressed 
sand.. ^^hioVastiii^ is so clvan aud perfect tljjit not a speck 
or a defect caji 1)6 detected in ik, although it lies there 
uutrimmed l)y chisel or file. * It xvoigbs nearly a toii, and ia 
i he largest piece yrf casting of an ornamental cbaractm’ ever 
protiuced in ilils country vvitliout a llaw. 

. Desiring to see tlie mamifacture of a frying-pan, we are 
taken to a largp bnilding where this de])artment ia carried 
on, and are not a litjlo surprised to discover that the mould 
for this useful article is 'made in a iminuer pnu'iaeJy similar 
to tliosi? of more pretensions — that it reipiires nearly as 
large a degiw of skill; still more to mould the iron pots, of 
which, withrfilieir hmnhlo ncighhoiirs, thousands are con- 
taijjed in an imimuise warehouse, ])iled fnan floor to ceiling. 
Abater power Js very largely om])l()yod at ( ■oalbrookdale for 
the Jioavy engines, inelflding some of the great lathes 
ii.sod lor tiiniing the iron, hut a considerable adaptation 
of steam power is also required for the various descriptions 
of ma chi tie ry. 

1'h.e littiug-shops receive the smaller castings, and here all 
their parts are jiroperly fitted together : while in the chasing 
and hrou/.iiig rooms that exquisite ornamentation for whiclj. 
these works are celebrated is carried on liy a band of skilled 
artisans. It xvill be remembered that for the liner dcserij)- 
^on of ornamenlMl castinj^s the company gained a council 
medal in 1S51, and that tlicy also received a medal in Paris 
for their process of electrotjjie bronzing, which secures, 
not^only a heautiful appearahep but astonishing durability 
of siy^ace. ¥ rom the photographic studio in which pictorial 
records of the elaborate desjgns executed on tlui works are 
pivto'vod, xve are couipiilled to turn once more tow ards I ron- 
bridge, on our way back to Shrew'sbuiy. ^Mot, however, 
w- it bout adiiiir^g the church (built by the Darby family), 
wbosy beautiful pcahof bells must sound w'ith peaceful 
_ effect tts they cbiinp over the dale where tlie busy w’di’k- 
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strops lie ia Sabbjitli — not Avitliout ii vi.^ifc to 

the liaiidsoine f?truc*tiin 5 •(wln'ch stiiiids so \vbl*#ii.s ilu? eom- 
pniuoii of the siiei’cd edifice) ^vhero th(> Ijiter.'irJ’ and Wcitni- 
titic Institution is coudiio^od. 'I’his building, Avl.ich was 
erected from the designs *fiid under the direction ol* lUr. 
i^rookos, is, incti'fJd, one of the inost coinploto ev(jr seen, add 
coutains, besides 4 li{ind?{omo juid sxiifcious lecture-ball, 
\vitli a lino gallery and coinmodions pLitlprin, a r(?aflWg- 
room and library, Aift’ituis smaller, apartnunits, aiid 'a <ivell- 
ap[)ointed studio, in whiclitho jneiiiljcrs arc; taught drawing 
])y a thorougldy comp^deiit iiiaster. ^.Dic vfnlhjcdion of 
TiK)d(*lfii» casts, and studies ar(?*of the very best description, 
and, to judge; by scuue of the drawings e\t^‘uti.‘d hy the- 
j)upils, arc; thovcmghly aj.)prec‘iate(h aiul iruist hav? :i mar- 
vellous effect in the cultivation of that artistic taste aiiumgst 
the worlcrnen for whicdi Mr, Crookes himsc'lf possesses no 
small reputation. Witli the ph'asant impimsions of this 
eirsiiKMit socdal institution, and of the* hcniclit vvliieh it is 
calculated to convey to tlie cinploijc^ of the Coali.»rpokdal(.v 
l.roiiwcn'k.s, wo heartily shake liancls with the liiiergoticj ina- 
nager and take (.)ur (li;pariuro. 


A. CANISTER MAKER’S. 

liKiGii IIiJXT — who ojjcc wJ oLo a charming essay about a 
xjomuKui pebble, and whose light and graceful fancy imparted 
almost poetical associations to m imuiy of the common- 
places of our London streets- -has described, in his luippiest 
maimer, the interest and pleasure which a thoughtful ob* 
server may derive from the contemplation of an ordinary 
•shop- window. Naturally eiynigh, he chielly dwelt iy,)on 
those shops whieli we eoiuiecl at once either witji the 
freshness v)f Nature or with the efforts of Art : upoiv tljo 
frfiiterers shop, with all its vg;'alth c|j.' pine and melon, of 
strawberry and peach; or upon the%hop of the priiit-seTler, 
from whose windows the lovely faces that filled the imagi- 
nation of Titian and of liapfiael still smile* fetrt]^ upon us 
with their eternal .beauty. AVhilst touching, but slightly, 
however, upof^ some other shops, whicli it was dillitult, if 
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not impossible, to invest witlj an equal intoi'est — and ^ 
several expr«i^si\ijL^ an absolute dislike and a . ei’sion — he has 
empfiatioally praised the sho[x of the grocer, it is to be 
regretted that he did not desa*ibe it more fully. What 
writer could so gracefully liave led the reader on with him, 
af^ho descanted upon all the associations which the shops of 
this trade so readilj suggCR^ — asbMcijitioijs which range from 
tho fables of tl^e ‘ Arabian Nights^ to the essays of the 
‘ Spectator.’ 

Most of uc can rcmeniher w,ith how' much interest, in our 
childhood, wv word accustomed to^ gaze the grocer’s 

window, and w'ith what wistful envy we coiiteinphitcd the 
•grocer’s assistants, those thri<?e fortunate beings wdio lived 
and moved in an atinos])h.ere charged with sugar and treacle, 
with apparently no restraints to prevent their perpetually 
indulging in tliose luxuries, our own supply of which vvaa 
so harshly regulated by older hands. VV'itli its figs, dates, 
and raisins so temptingly placed within our very reach, and 
yet so difficult of attaiiunent, the place seemed an ahsoluto 
treasury' and* store of all things luscious. Nor, whilst our 
ppJate was tjfus appealed to, were our eyes ^snthout other 
wonders to charm them. Specially -were w-o attracted by 
that long ro\v»of canisters ‘that lined tlio grocer’s shelves, 
some simply Bearing tluur plain numbers inscribed upon 
{'iiCtn, but others brightly buriiislied, glittering and glowing 
with colour, and adorned by those strange and quaint 
pictures of Chinese life which combined with the old- 
fashioned cups and saucers to form our boyish idtias of the 
mysterious dwellers in the Celestial Eni])ire. It is of these 
canisters that w-e are now to speak, in the hope that some 
account of their manufacture may not bo av it bout iriterest 
to our readers, as an inspection of its j)rocesf<es has assuredly 
not been without interesttto ourselves, during a recent visit 
Vo the “ Hardware Village.” 

Birmingliam, — wliich drives a thriving trade alike by 
supplying domestic Avants, afid by ministering to foreign 
supeiwtitiona, — Birmingham, AA^ich, at a moment’s notice 
and ’ with impartial skill, Avill imdertako to piwide either 
the*- furniture of a^lrtdy’s w8rk-box or tAvo dozen idols for 
•Hindoo worshippers, — Birmingham, w hich is equally great 
in paj)ier ma^he and in polytheism, and Avliich includes 
amongst 'its*" cduutlcs'a 'trades’ the manufacture of thumb’- 
seretbs^ Birmingham, producer of buckles a^d of buttens. 
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oldens and of ])istols, of tljiubles and of toys, has ^denty oF 
othiGr things to depend nppn besides ilio conslituctloii c/ oui- 
canisters ; !)ut, in tliis branch (jf trade, as in so nVoy others,, 
she liolds her own. Accordijigly we experieiieed but little? 
diiricnlty in meeting with jk inam/faeturer (Mr. Ludlow, 
of Smallbrook Street), who kindly accompanies us through 
his works, and giv^s us tcich l^xplanatUms as are neces- 
sary. 

Let us first speak oS the mw inirterial, tin/ It lies^hefofo 
us ill boxes, each containing frOni about 120 -to 200 \hiii 
sheets, varying in size from Ibitrtocn indies Ipng Jiiy ten 
deep, tOitweiity inches lo:8g -with a depth of fourteen. ' Our- 
“raw” material, however, we need hardly stat«„ has already 
had along and interesting career. , From -its homci in the 
Cornish mines, \Yhither the old Phanviiaans came to seek it 
3000 Y(?ar3 ago, it has been extracted; it has then beei^ 
dressed so as to S(?parate it from its accompanying earthy 
matter; it has been pulverized and “ stmnped.” vis tin ore 
can be made to yield from 50 to Cft per cent., it requires 
u degree of attention and a delicacy of inauipuiaiVm far 
greater tlian most otlicr ores demand. After bf ing smelted, 
either by (‘xposiire to tlie beat of pil;-coal a]) 0 *A the hcarfli 
of a reverberatory furnaco, or, slioijld still gr'iater purity be 
required, by being fused in a blast-furnace, ih which wood- 
charcoal is used for fuel, it i.s apjilied by the process 
“tiuniiig” to other metals harder tliaii itself, and now be- 
comes fit for oiir purpose. 

Taking a sliest of tin with him as a kind of " working 
model,” one of ]\lr. Ludlow’s men now invites our attim- 
tion. lie commences by ill-using the same tin-sheet, by 
belabouring it violently, and knocking it ferociously witli \\ 
heavy mallet, he beats it out into a scini-circular shape, 
which even onr own uninitiated ^\ycs speedily recognise as 
being that of our canister’s upper story. Very litlh; 
peculiarity or speciality of mechanical appliances does he 
"require. It is chioJly upon manual skill and tlic dextqrity 
that springs from constant* practice that lie 1ms tr; rely. 
His tools are but few, and an? mostly very simple. They 
consist of bendi-shears and o# haiid-iihtfars, of inalletfi^aiul 
of hammers, of steel- heads, and of* wooden blocks, of solj 
dcring-irons and of swages. With his shears he now cuts 
the plates required for the body <K our caAlstfer,.into their 
proper size and shape ; making them Ibid and lap over at the?- 
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odgos, he joins one plute to aiiott^er by siniply nn it inti; tlig^'e 
nnd‘ tln^ii solderiiiii; ihbiii togelluT. t 'J'lie o(lj^(.‘S are 
thcviseUos ^iiade, avo slionld ^observe, by placinjj; the hhoet 
npoii the. ’l)eiu‘h, juid bciitiu^ it with a liainiiicr. Our 
eiiiii.stcr now l)e"ins to »iSsnrno^brm and consistenoy. "We 
sUvngtlieii liiin by binding;; thick irim Avire rhniid hiin. Avhich 
we doAterouisiy eojK'oal by* riiriUcr inanipulations Avitli oiir 
bamnier ; avo j;roove him \tith our iifroovcr, Ave out his bands 
tnV hiri\ with ouf roller, avo givo'him any iiecessary beading 
by (ftir “ swages — ])oliom and top, we Imve foldeit iiini, 
and edged him, apd ovcr-kij/ped In'm, and Avired liim, and 
solderiid liiih. As far as our owu^’sliare of the Avonk goes, 
we Ijavo doiic^Avitli bim. JT.e stands before us, a Avhilo and 
'tiomely eanisti'r to see. 

As to** tlie size of these canisters, they range iroui the 
unnall ono.s, capable of eoiitaiiiiug only six ]K)iuids, to tlu'- 
stately store •eanisters,’*. Avliich will hold tavo hundred and 
twenty-four pounds,. and Avhieii mea.snre forty-one inches iii 
liciglit by tweniy-dvo ri^id a half inches in diameter. 

liavifig been llius Inidt up, it remains for our canister to 
bo decorated! lie is inert? tin at present, wliite and eli'an, 
lid doubt, devoid td* any special beauty. "Wt? must send 
bim to aiiotl;i(?r room, Avliero he is received by Avomen, Avho 
immediately <4jthe liiui in emerald green. lie looks niuclj 
g^aye^ alter the process, but is, of course, somewhat hlob-hy 
arid llaky as regards his complexion. lie must be placed in 
tlie stove, Avhero Ave lea\'e him for the night, to dry. 

‘When another morning breaks upon the sviinewhat smoky 
bori/.on of Jiirmingham, avo revisit our canister, and lind him 
dried. lie is voi'v rough, liowever, and seems to have passed 
a night of considerable sulFeriiig ; so avo send liiiii to another 
room, Avhert? some more Avomen reeei.A-c liim. Armed with 
large quantiti(;s of pumictj-saiid, they seize upon ]»iin and 
give him a tliorougli good scrubbing. Blemish after blemish , 
blotch alter blotch, they assiduously rcinoA'c ; Ids et>at of 
grecu becomes even and sinoohh, though it still looks ratlier* 
C!'U(f<:?. The ultimate and decisive process which shall make 
him thing of heauty and a joy for ever” — wldeh shall 
.concentrate upon hini^ the ackniriug gaze of childhood, and 
inspfre some interest cVeii in older breasts — this process, 
Avhich is mure than handicraft and scarcely so mucli a.s art — 
has uoAV to coufmcnce. «Far daintier liands does it require? 
thiin (iny of the work 'winch we have? hitherto meiitiouwl, 
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scrub GUI’ cmiiskcr only vjct from ten to t\v\^l\p slnUIlij^s m, 
Avcok, iiiid wliilrit tli(^ Avorkinoai who Iniild him Yip arc^ paid 
from t\\eiity-llv<5 to tbirty, i^ho “ onui in enter” obtains from 
thirty-five shillings to forty.# It is only fair tliat tliis should 
bo so, as an apfnviiticcship has to be served; and as thj? 
work roijuires, not yierely fhblicacy and ]).itienco, but also a 
considerable knowledge tA* design. Tncieed nnm liave*rise:.^ 
more than once, from* sncii*<Jcciij)ations in Ijirminglfar*, to 
become prolessional artists of distinction. *. 

In the ornamenler’s lyom the caiiislet now elands ; llu^ 
orjiameaiter or ja]D:mner accordingly sets to Avoi*k. A brief 
account of the process must sullice. Tiie gi^mud having 
been ])repar(‘d, th(.‘ desired colours are applied with :e brush; 
they arc chiolly Ihvke \vhit<?, I'russian bine, vermilion, Indian^ 
red, king’s yellow, verdigris, and lamp black, Avhilst any* 
otliiM.* grailations of colour that may be judged* necessary are 
produced by ciiinbinatioiis of these! '.flii^ perfcirted painting 
may certainly siji against the hiAvs l?iid down by Cl^evreul 
•'On Colour;” its end and aim have been t^e brilliant, 
rather tlian tlio chaste, glittering, gorgi'ous, golden, it has 
to strike the eye, not to soothe it; and as regards the 
<l(>sign, it is often as iricoiigiau>n% as the c#lonr. Home- 
times, indeed, the painting is cojuccltfroin authentic sketches 
of Chinese or Japanese life, mid, notably, from engraA ing.:» 
of that sort that have appeared irom time t«) time in tlio 
pages of the ‘ llluslrated liondou jXows,’ but in very many 
cases the japan uA' is himself liis oavu designer. (.)f eours(», 
his designs are chieily conventional. Air. jiuskiu wouhl 
probably iudulge in violent language if some of these jiro- 
dnetions were sulunitled to liim foi' his critical opinion ; 
and yet we are bi.unid to bear testimony to the talent ami 
taste that some of them display. ^\s is the case wdth every- 
thing relating to ^Chinese, they are chiefly comic, inten- 
tionally or not. It is impossible to take the pig-tailed 
people tut f/raad acriaux. With tlieir Avinking littU^ C}*es, 
iind their silly little feet, aild their meagre little liefiVds, 
and tlieip diminutively* monosyllabically tantalisingly, !nul 
essentially funny little langnagt^ yon, cannot lielp laughi*ng 
at them, — Avhether, like {Sir lloj3C Grant, you liave to 
scatter their absurd armies by charges of cavalry, op 
Avhether, like our friend the oniamenler, y(5uhaY« merely 
tfj [¥iint them ^on vainisli and gold. So they «rt?^laugh?ibl 0 
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most of thorn, vapid little women -.simpcrjiig witK doliborat^ 
yacuitj- of fapiai expression upon ms vapl(( and as vaeiious 
littld men, on the margin of unmeaning lakes, where l)oat3 
without an object float drowsilyun to nowhere in particular, 
sit these damsels, simpering on these swains ; musical in- 
sWunieiits do they sometimes play, looking 'the while as if 
they felt a kind of comic rfignity in no^ listening to their 
ovu tunes ; tea, do they quall‘, in *^^varioiis ways and frtim 
varions- vessels, but vacuously' tin d A'iiguely still. Mean- 
while, all about them arc vermilion aud gold, and the 
brazen lustre of impossible sunsets tips unmeaning lulls 
with a burnished splendour, to fill u]> a background 4 br the 
3 iisi])id scene. However, as Ave have said, some of these 
productions are decidedly highly creditable to tlie ai-tist 
Avorkmen engaged. 

A\niatcver degree of ornament our canister may uoav have 
received, — whether he Has boon docked with an elaborate 
painting, or has simply been inscribed with his number, -' a 
i*e\y processes yet have to be applied to him. The painting 
being finished, and great care having been taken tluit it is 
thoroughly dry, as many coats of varnish are jiasscd over it 
Avith a brusli as the Avorkmau thinks necessary to cnahJe it 
to bear polishing. The stov.e, at a temperature of 70 ^, is 
again used at this javritYl. After a night’s hardening, the 
oanister is ready to receive his hnisliiiig touches. Taken 
Irqiu the hands of tlie orHameiiter, and entrusted again to 
those of women, the iinal polishing takes place. Hags arc 
dipped in rotten-stone, and freely rubbed over the varuish. 
Jlrigliter and brighter grows the canister after liis long pro- 
bation; more and more effulgently do the crimson and gold 
flash out upon the siglit ; he is as bright, jmui would say, as 
nil the rotten-stoiio in !Muropc can make him. Perhaps you 
are right ; nevertheless, 0110 other ])rucess still remains. To 
give him his final touch rags Avill not sulfice, and rotten- 
stone is Avorthless; a far more delicate pressure must be 
laid upon hiir. 

Thi> Avomeii who apply for employment in this interesting 
braifch of Hritish industry are invai’iably asked, as a cou- 
ditkin precedent of tl^pir dhgagement, Avhether they liave 
hanth, ^Tour soft hand is — as Shakespeare says of your 
gentle voicC' — -^n “excellent thing in Avoman;’* — and in this 
peculiar kistanSe we perceive that it has an actual and suh- 
stantiye monetary value. For now, with*tlio ijiost dexterous 
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twist of the softest band, -is tOur canister gcjptl3S rubl)ed ; 
nothing more ha& he now* to endure ; serene iin^ beaut ifid, 
ho is placed upon a shelf wliete, in the compai^ of otiier 
canisters as radiant as himsfelf, he 3 vaits until a purchaser 
appears. 


riTZROY ZINC AND GALVANIZED lEDX 

W01Mv«. 

Zinc up to a comparath\dy recent perio^, one of the 
least important metals with regard to its application in the 
arts and manufactures, though; well Vnown since the* Chris- 
tian ora as oue of the two constituents of the important alloy 
brass. Of late, however, certiiin excellent properties pos- 
siissed hy this metal, and its coinparativicly low price, liavo 
led to a more extensive use of it for ^a va n(^ty of purposes, 
and espeeially as a substitute for lead and tin. 

Zinc is a iJluish-whito metal, w hich slowly tarnishes in the 
air, hut only stiporfi<?ially, the film fonned on 'iho surfactf 
eftectiially protecting the metal from furtlier oxidation. I ts 
specific gravity varies from G‘9\o^7*2. Thoiigh uatuvally 
Ycry brittle, it may easily bo rendeted quite malleable ami 
ductile, by being subjected to a process of lamination, at a 
temperature of from 220° to 300° Eah. 

The principal ores from which tlie metal is obtained are, 
the siiljihido of zinc, more familiarly hnown as hlcmla ; the 
silicate, which is called calaniim ; the ’carbonate, ot >iparnj 
caluminny and the red oxide, or zbic ore. These ores are 
found in abundance in England in many localities, as in 
Cumberland, Derbyshire, Cornw'^fdl, Eliiitshire, tfcc. ; but 
zinc is also largely imported into this country from abroad, 
both in the ore (csflamine, for instance, from Spain and the 
HJnited States of America) an^ in the metallic state, eitlicr 
crude in cakes, or rolled out in sheets, principally frbm 
Germany, Holland, and Belgium. 

The entire consumption of shelter throughout the w'orld 
may be estimated at present at idbove 70, (XK) tons f)cr 
annum, of which about 45,000 tons are used in the form of 
rolled sheets, generally from 7 to 8»feet lo^, by 3 feet in 
wicj|th, and of various gauges of thickness, from No. 0 to 
16, i, e., from !lbout 0*025 to 0*072 of an inch. 
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Tlie iFitzro^^ Zinc and (Talwni^.cd Iron Works, carrled^ni 
InM/fie ilriw of Messrs. F. .Hral)}^ and Co', ai’o situated in 
tlje IkistoA lioad. ^J’lie entrfince is by an areJiway from the 
street. After ])assiiig throiigl^ a yard, w(j arc ushered, by 
the proprietor of tlio Works, •clirongli a (Jpor on the 
into what is called the “ IJcrforating room.** Here we lincl 
three powerful iiilichineK ,tbr j)crforating sheet-ziiie, coppei% 
?tnd iron ; twQ, of them actively al work. It ap| jears that 
tlu;rpi-*rfora1 ion of metalS;. Ae., forms an imporiant branch 
of ]\i(?ssrs.djraby and Co.’s hnsiiiess. The one of tbe two 
machi&es ift just \vorking- otf a Ij^rge order for one of llie 
Jeadin;^ tin-plate workers at Birmingham; the bther is 
punehiiig a new pattern, quite reeeutly iiitrodiietKl, through 
an a[)j/iirent]y erulh‘SS‘snec*essioa of sheets of zinc. The 
. sheets perforated with this pattern, wdiich, by an ing<'ii]ous 
combination of tbe oblong with tlie nmiid and elul), gives a 
very large area of perforation, without much lessening the 
strength of the sheet, and admits, accordingly, of 1 lie (nn- 
plovmrnt of th(5 lowi^r gauges of thickness,* arc inteiulcd 
princiiially for sides to infanta’ cots. As we stand watching 
the ])rogro.^j of the w'ork of perforation, w'^e (*annnt help 
admiring'Hhc perfect ease and smoothness with w hich thb 
punches pass-through th<^ solid metal sheet, asaknifo through 
a lump oi* butter. 

•*’ Perforated zinc, of aii inlinite variety of jiattorns, is now 
very extensively employed for a multitude of useful and 
ornamental purposes — for meat-sales, hirdevs, dairy windows, 
window blinds, ornamental covering to hot pipes, ventilation, 
lilter bottoms, borr3'*sortcrs for tlui Ceylon trade, bods for 
troop-ships, Ac., also to exclude mosquitoes and small 
reptiles in w’arin climates. 

Leaving now* the perforating j’oom, we cross over to the 
right to inspect the wai^house for sheet-zinc in casks, and 
loose thick sheets. Hero w’c see a griuit number of casks, 
WTighiug half a ton each, and containing zinc slieets of 
ev6ry gauge from No. 0 to No, IG. llie thinnest of these 
are ilsed for lining packing cases ; the next numbers for 
perforated articles^ frets, fi-iezcs, and a variety of zinc goods 
in general ; whilst tlfc highest numbers arc more particularly 
employed ibr roofing, gutters, sash-bars, «tc. &c. The wdiole 
of this large f stock of, zinc-sheets comes from the Vieille 
Works, nerr Liege, in Belgium, where the higher 
gauges, from 13 to IG, are inamifac'^turcd express ^for 
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j\k.‘SsrH. Uraby and Co.^ovefy #hect bcinp:.Htampo(\ ‘‘/.V'/rV/// 
Zhir ; F. llmbif^nid j^i^ard ngair.c;( inqay^iiion.* Jii 

this warolumso nro also siontd niinioroiis HinaHoi* cnsivs. 
wei^hint;' one luiiidreclweiLchl^carh, and eojitaining zine nails 
for slaters, &c. ^The lengths of these Jiails varies from one 
to two inehes ; on the head of eaeh of lliein art; slumped* 
the lt>tf.ors V. INf. ^^onhujur^). 'idiiire is, bosidt's, a 

considerable stock of 7.h\it n in\s, of various gang(‘s,-hei*e, 
and also of spell or <*Mk('s, woiyiing about tluT-ty pound.^ CJ^ch, 
which are iis(‘d for liie zincirjg ol iroii. Iloth iTje wire and. 
llu^ cakes arc imported fr(|f)i the fiolgian APorks. • • 

.At oifl; end of this large stoiavrooiti is the connling-hoiise, 
Vvhieb is constructed almost cnlirely of zi!ic. ’^’ho walls are 
formed of corrugated zinc ; Iho ih.Mfci.’ of pfain zinc-nlu'cts ; 
tlie lights and windows arc iVamed in various patterns of 
zimi sash-bars ; the blinds ani made of perforated sl»ee1s of ' 
various pattc‘rna, and the door pamds ornameuTed with zinc 
numldings. Ventilating frets of zinc c(nh]de*lc tlie ai.'i.*ang(‘- 
inent, of this room, in whicJi one .ie<‘!«i almost disa]>point;ed 
to SCO desks and olhce stools made of th(' iisiu^l jnaterials. 
W(' e!in ihdiiad no iiro-plaee, yi^t li nd tlie teinpej;al ure most 
genial ; Air. Jlral)y infoians us tlnit tlio waste steam of the 
(.mgine of the establishment is thus turned to iireful account. 

.l)(jscending now to the basemeidv wefmd a forgo actively 
at Avoj’k, aUondod by several stalwart sons of A ulean.* 
ATear tl»ia \ve see a hot steam-press, of one ton weight’s 
]) 0 \vcr, which is used for flattening sheets f»>r iloor plates and 
name plates. ^jThere are also scweral draw htMiclies for 
making tubes for bell-wires, speaking-pipes, Ac., and also 
sash and casement bars, w-hicli is a v(.*ry iuLcresting operation. 
The slice of zinc-sliect which it is intenilcd to forin into a 
tube or bar is curved Jciigthways at one end, and in this 
condition passed through a steel Jiole or ji die of the re- 
quired gauge, a stiJel ping beiiig inserted in a position to 
fallow Iho metal to pass between it and the interior of the 
hole. The curved end is tlunf laitl hold of wdth a pair»of 
huge nippers, attached to an endless chain, drawn by s^'aiii 
po>j'ei*. -By this simple ‘contrivance the flat sheet is in a tew 
s(‘conda converted into a tube, \f!nch requires only soldering 
along tlie scam to bo ready for use. The slicing of the 
sheets to any recpiired w'idtli is effected in tlje same com- 
partment, by a cutting bench or machine,* wifli •circular 
shells, or cutting discs, revolving in opposite directions? 
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•We TU9W ^?iscend to the iifst*Hoor, an extensive compept- 
ineiit, whtv’« 'Ve find a moulding macliine for making O. 0. 
glitters ; several inacliines for perforating Gc'rmaii silver and 
cardboard, and tin-plates for iiintenis ; si planing niaeliine, 
also three hand presses for filter bf)ttoms, coffee jicrcoJators, 
wine, gnicl, gravy, and Jelly strainers, 'll ere too is the 
ciigineorijjg (Icp&rtnu'nt j we find four lathes at work, and 
have the pleasure of seeing, in* one of them, a roller in 
])ivgi'ess of being tnriidd, intended' for a now t‘orrugating 
macliiiie. .lA machine for making astragal mouldings, for 
strcugtli(M* ing pijies, is also at wftrk here. TJiegiitti‘rs, &c., 
for tlie Crystal Palace, both at Hyde. Park and at Syderdiam, 
were madc^in this room, which contains also all imph’incnts 
rcfiiiired. for tool-making, the nupiisifeininehes and dies, and 
an exicrisive stock of various designs of metal ])erforat(jrs, 
in an iron safe, about sevcji feet high, by five feet siv wide 
and dtiep. 'Phe contciils of this safe constilult? the most 
valuable part of flic plant and stock of the establisbineni, 
many, of t\\o steel pumdios and dies being worth lit(‘rally 
i.heir wcigjjt in gold. The mamifacture of frii’zes and fn.ds 
belojigs to tin’s deparlment ; formerly these art icU‘S weri^ 
iviosily made of lead, coppt'r, or tin, but it iias lieon found 
that ziiu^ tmmvers the >;^)urposc unujh Ijetter, as it is lightc!*, 
stronger, and cheaper tliau either of the oilier tliroe metals, 
aiul admits ol* greater eh'gauee of design. [J.'he pruj)riotors 
of tin’s esialdisliment have an extensive assortment of zinc 
friezes and frets for lamps, verandahs ; verandah valances, 
ridges for cousenatorii's, vt'Jitilating fnds for cabins of ships, 
mnl skirtings of rooms, and oilier piir])osi*s. 'I’h(;y are :it 
])i-esent executing a largo order for ridges, friezes, &o., for the 
llortiiailtural Society, and there is also a contract with 
government for the supply of perforated /liuc-sheets, fur 
soldiers in troop-sliips t 4 > sleep on, of which wo saw samples, 
as also of bed-frames of galvanized iroT\ forming })art of the 
same contraei. ^I’liese pi.'rforatedsliei'ts, with lioles-.^- of aji 
im-li indiairctcr, arc admiWihly caleulated to ijisurti proper 
vei#i;ilation, and preserve the health of tlie troojis in long 
passages to hot countries. 

*Phe next upjior liopr, iiVimediately above this, is Iho zinc- 
worker’s sliop, devoted chiefly to the manufacture of tliosc 
miiltifarious,.dis(igure^ients to our London roofs, lAdiicli arc 
employvjd'for'smokcicurers, and popularly called cowls, but 
iivd known technically as lohalers,^ vcrlicalaj^^ 
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“ Iiri(j 7 iio 7 is^^ Here are made, .‘])!lso,*voTilildtors, 
.rain-|)ipeH, c-aseinonts, slfyliglits, perrorated zii^ Ldiiidsj and 
a varitdy of other arlich^a. 'VVe liiid, moreovet^, a circular- 
saw at work, cutting zinc dkkes 119 into plates for galvaiiicj 
hattevies, oach^dalo from ifn eighth to a f|uarter of an inch 
thick. At the cxlrGine end of tlie shop a highly finis]ii!d 
and ’polished ornaineutal. t^o(;k c^se, in tile Louis XA'. siyle, 
attracts our attention/ ll^is a^iout nine • feet high, made 
entirely of zinc, aiid oveiy |vi^*t of it lianjiner<?(l ^^vorIv. 
Tills elegant jiiece of workiuaijship aj)])eared» to groat ad- 
vautage at the Erdiifcitioii of allot ding* a most 

couviiR.'iug ijroofaf the perfect; adaptability of zinc for oi'na- 
mcMiLid })urpo.s('s. ^ * 

T!i(.‘ loj) story is uscd.chiolly aa«fi store-room fo^ cisterns 
and lor ehiiniKy cowls, sinoke-eiirers, raiu-wattT licada, anjil 
other articles in dojuaud in tln^ building trad(:;.s. Vu eonta in.'^, 
besides, an a])]):iratus for inaking wiriMietting, an article 
wiu\*h, it ai)])eai's, is also very extensively inaiiufMctuvcd at 
this estahlishnicnt. * , 

AV^alking down stairs again to tlio ground lloor, and then 
leaving tlu^ main factory building, wo are nou'.jt‘OJidiiet(‘d-h}' 
the courteous proprietor to a s!:edon. thi‘ let’l:, whibli eon tain s 
a tw(mtv'-liorso power ostdllatinwf steal ji-eii*gi no and boiler, 
\Yitli. a Jukes’ siuoko-cousuiuing i'urnnco, Thi.s engine siin- 
plies ail llio power juajuired for v.iu'kiiig the iiiiiciiirK'ry iM’ 
tiio (‘stablislinient. . 

Fn ( he same, part of the premises vvo lind, also, a powiadii!. 
m.aciiiiu* Iv-r curving and corrugating g.-dvauiio'd. iron, ami 
anoi-hi-r machine for cinTUgaling zinc lor nmling. 'flierci 
arc tv*’o di He rent patterns jji use here, namvdy, tlie jdain roll 
cap i/futei’n, and tlic so-called Ualhni : tlio foriiim* of t.hcs\^ 
ropre.i.-nts an umiulating sner'ession of r;c*iui-cireJes, I lie iatle;* 
a combination of tlie Hat ami ti*e semi-circle. 'fiiC roller.i 
of both pntierm* arc titted to the same standard. A. livl lb 
further on, iii the same com]>artuu*nt of tluj premises, WvJ 
are sliown the plain iron^rollers Ihrougli Avhich the* iron 
slieet.s arc passed after being galvanized nr zinced? also a 
macinn (3 for punching lioles for rivets through the corrugated 
zinc sheets. 

Adjoining this slied there is a leu-roomed warehouse HTi’ 
storing galvanized iron goods, of wl^icli Ales^^is. jUraby and Cn. 
]iee]3 a very extensive assortment^ consisting bf buckets, 
[fails, washdiaiidf basins, bowls, cans^ w^atering-pcis*, coaV 
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seuitlcs, scoopVi larnip skeps. jjitPa vavit^ly of other arliclt^ 
of tUoMviucl. r I'hose floods ar{' usually llrst inatle up iu llu* 
black irou, Aiicl tht'u coated AYfi li ziui*. One of the rooms oi' 
this Avarelious'o contains r; selcctfbn of oxtreiuely comfortable 
Avroii;j;lit-lroii folding garden stt’iols and ch^:i?*a, v/ilh spiral 
giilvanized wire scats and backs. 

dn the right-liadd sid(5 of the yard there nn^ stables and 
other oUlces and ouf-lmiklings of the kind. At il^c end of 
the isafil iheiv is a Largt? packiiTg wafidiouso, covered witli. 
Italian roofing. The Italian pattern of corrugafed zinc rool- 
iiig Avoirid appear fb bo vastly superior to tire eonnnon plain 
roll cap system formerly in iu.e, both as regards aepehramre 
and strougth'’aiid durnhility. It is said to p»rovide amply 
for the cNpausion and contraction of the metal, and is cer- 
tainly more economical, as it recpiires no boarding, king-post, 
stmts, or tye-beain, but.sim])iy wood rolls under the flutes: 
and the I talian syster.i of c'jrriigitlion reduces tim plates only 
from feet in width* to 2 feet (5 inches. 

The (,d.)j(-)etiou oecasidnally tnado against the ernplovmonL 
of zinc for ro.ofmg, tluit the metal will not stand hard wear 
.rnd tear, i.s^ not well found(.*d, as it applies only to roofs 
made of sr’heid s of Uk^ lower gauges of thickness, such as 
i\’os. i), 10, or;ll; IVlessrc, llraby and Co. make it a rule 
iicvtu* to use sheets for .roofing of a lower gauge than. No. 
13, and it is generally found that this description answers 
ov(!ry purpose desired. 

Wo are now, fin,ally, invited hy our courteous couductor 
to visit the galvaiiiziug room. There we sec numerous wood 
ami slate tanks, and a large Avrought-iron bath. Air. llraby 
tells us that the iron sheets and otlier articles whicli it is 
inttmded to ffnlvanhc^^ are th’st imniersod for several lioiirs 
in a bath of diluted liydrochloric or sul])hiiric a«'id, or a mix- 
ture of both. They are then tlirowii into cold wat(;r, and 
Tcaktm out one at the time, to be scrubbed and scoured to 
detach the scales and thoroughly clean the surfa(?e. After 
this ‘they arc thrown for a few miniitoa into a bath of pure 
acid, M:ien dried in a hot closet, and linally dipped in tlie 
largd' wroLight-irou bath, which contains about 20 tons of 
molten zinc, covered tvith a'l/hick layer of sal ammoniac; 
from this they are slowly raised, to allow the superlluous 

* The tenu as-iapplied to the coating of iron with zinc 

in the msiimer licrc indirated, is dourly a niisnoiyor; still, as it is so 
very generally iisod, we have thought it host to retain -it here. ^ 
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zjiic to dram off, and the' ssh^^ets are then pjlsaed thrort«y]i 
plain iron roller^*, and afterwards bundled into l^wts., toady 
for the market. Other galvaniaed articles are Biin])]y thrown 
into cold water and then wiped dry\ The fire all round 
the galvanizing bath is novej permitted to go out. 

lleibre taking our Jinal leave of the establishment of which* 
w'O have endeavoured to giNi) our readers, however so slight, 
rapid, and imperfect a sketch, it is our mosj; pleasing duty 
to express our thanke? to Dwf. P. llraby, and to every 
employed in his establislimeiii., for the extreme courtesy 
with wl)ich wo wore received and sJiown Aver o*#ery part of 
the w'oika. From the clerk in, the office to the labourer in 
the yard, from tlu; foreman of the engineering di^partmeiit to 
the lad wlio, at tlso time of our visit, w’as working sinali 
pcTonlator bottiuns at a liand press, w^e found tjvery body 
most obliging, and anxious to give us every desirable infor- 
mation. 


EEASS FOUNI^IXG. 


J'oiithe subject of this article on manufactures in meta]r\, 
Ave have selected as this appears the most natural siM|ue 
to lh(' subject of the preceding article, zinc, w hich, as'Ave have 
had occasion to fomark, ibrnis one of the principal cousti- 
tueiils of that most important alloy. 

fflu) brass of tbe ancients, it would ap])oav from the results 
of ail extinisivo series of analyses ofancii'nt coins, Ac., made 
by JMr. ,). Arthur riiillips, up to the (.Miristiaii era contained 
no zinc, but consisted chieJly of a i^ixture of copper and tin, 
and ought therefor^ more properly to he classed Avith bronze 
or bell-metal. About the Christian era zinc AA'oidd a])pear 
t*o b.a\ e been iirst employed fo? the purpose of forming <iii 
alloy Avitli copper. 

Coppt^r is one of the most useful and A’alnable metals.'* it 
'Avas known to tlie aucientsj and* deri veil its name from ^Jic 
IsJ.nudof Cyprus, where it Avas first Avrouglit by the (rreeks.. 
It has a peculiar reddish-broAvn coloui*, and^ a fiiint but 
nauseous taste ; Avlien rubbed betAveeh Jbe finders*, iir evolvi s’ 
a di«agrceablo ^odouf. someAvhat similar to its taste. It is 

4 
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al)Qut times lieavicr tlijin Water (cast copper, 8*7§. ; 
rolleii! or liammered, 8'96)- It very ductile, and still 
mtn'o liiglily j nail cal) I e, and auwexcelJciit conductor of heat and 
electricity. It is not well a»]i.i])ted for casliiif^, as it does 
not take a sharp impression ; it vs partly for this reason that 
jL)ur copper (.'oins are stamped, instead of^'beinjr cast. It 
fuses at about 1900 — 2006° EakrenheiJ- ; at a lii^her tem- 
perature, it ])asses oil* in fumes, which hum in the air with 
a l)luis]i-j:jrcen*llame. In di*#air i4 docs not oxidize at 
ordinary ley.iperaturcs, hut' in air not perlectly dry it slowly 
tarnislkL's, rt^slighbiilm of ‘snhoxid^o forminjj^ oji the surface; 
in damp air it becomes cov^Tcal with a stroni,dy iwlherent 
green coat, csmsisliug chiefly of carbonate. Heated to red- 
ness in* the air, it is riyiidly conviu’ted into black scales of 
oxId(‘. The tenacity oi' cop|>er is considerably grealoi* than 
*that of gold, silver, and platinum, tliougli still inferior to 
that of iron. •Before the discovery of malleable iron, copper 
was the chief niatcfial used in the mauiifacturo of doincsiui 
utensils and implements of war; though now in a great 
mcasulo superseded by iron, it is extensively employed for 
4 nan 3 " irnpoijtaut purposes, as, c.y., sheathing and liolts for 
ships; l)Kef\h’ng, distilling, and culinaiy vessels; iirc-bo\es 
for locomotiyfj engines ^ boilers fur marine engines ; plates 
for engravers; <fcc. 

t J5osidcs 'native eopprr, which is found abundantly in 
Siberia, ilnngaiy, Gallicia, Sweden, Cornwall, itc., and 
more abundantly still in the mines of Lake Superior in 
jNorth America, where masses excc(?diiig LW tons in weight 
liavc been found, there are about twelve difierent sjiccies of 
copper ores, of which the sulphide and eoppor pyrites are 
the most important. These ores abound in Siberia, Saxoiij', 
Sweden, Cornwall, Levon, WJiles, W^estinoreland, Cumber- 
land, <&c. ^ 

The total quantity of copper ore raised in the United 
Kingdom of Great Britain and Ireland* amounts now to 
ab(iut 360,000 tons ])cr auinini, and the fine copper obtained 
from^this to about 25,000 tons, 'of an estimated value of from 
£2,600,000. to £3,000,000. • 

Copper forms an *importiint series of alloys with other 
metals, more especially with gold and silver, for coin, plate, 
&c.; and with zinc, tin, and lead. Tlie alloys of copper with 
the latter tllretfinetab sft’e comprised under the general name 
of hr ass; but in the more common acceptation, the use of 
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t^is term is restricted tn Ifec ^lloy of copper T/i1.1i#aboiit oik? 
liaJf its weipjlit Af zinc, wdiich is called by cnj^ipeers jfcllow 
hrasa. AA^ith tin, co]?per foriTis giiii-jnebil, •licll-moTal, 
In-oiizc, speculum metal, h;lrd brass, etc. ; witli lead, pot- 
mctal or cock-metal ; with «inc and nickel, (xcrman silver, 
ofwliicli we shall have occasion to sf)eak hereafter. Tlrass, 
made of the proper iV’oportif>nsol*copper a-.sd ziiic, is actually 
more ductile and less ea^♦ily oxidized than <‘opper, cofitrury 
t(? what might be inferred fiPdm th*o opi>osite nature of z^nc, 
Jor the pliysieal and eliemicnl cliaracter of \’yiich latter 
metal we refer to the article ])rcc*ediiig 

The principal places where l)rass is mannfiuitnred on a. 
large scale, in England, are Bristol and Blrmiiff^liam, brass- 
founding being, in fact, one of the, leading traders •of the 
latter city, Avliich. we have accordingly selected for our 
visit. AV"e therelbrc now invite the reader to accoinnaiiv us 
to the 


BUASS-FOUNimY AND TUBE AVOEKS-OP AVTL- 
LIAM TONKS AND SONS, MOSElMCA"*iS;rKEET, 
BtRAITNGIIAM, 

AI.VN’UFACTURJcns of every description of brass work used 
by builders, shi[)wrightM, cabinet and piano-forte inakiU's, 
Ac. ; one of the oldest lirms in this line of business, liaving 
been established As early as the year 

AVc ar(j received most courteously by Mr. Eiliunud 'foiiks, 
one of the partners, wlio kindly offers to tronduci us over 
the works, and act as onr Cicerone. 

The buildings, which have only recently boom erected, 
tbrin a srpiarc covering 2000 square yards of ground. One 
side of the square, facing Moseley Street, is occupied prin- 
cipally by the warmiousing department. Here wc liavc, on 
file ground floor, the packing mom, which is furnished Avkh 
every couvenience required fcfr the purposes for whichiit is 
intended ; a hoist, capable of lifting half a ton to the tlArd 
Hodr, s<?rvcs to ])ass goods, Ac., fi^iri one»fl(5or to another, np 
and down, through traps in the ceilings. The metal si ore- 
room contains large quantities of ingots of copper, of two 
different qtialities, viz., ordinary and* “ best ^clc^ted ;** and 
of spelter, principally foreign. 
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All the^brftfls used for casting “is made on the premise^. 
There arc tyiro qualities used, viz. •<> 

I'irst quality, {ovjlno casluvjit, where the moulded surface 
is preserved in the iinished article. This consists of throe 
parts of “ best selected’* copper and two of spelter, melted 
Juto iiifjfots, witli a proportion of best scAip brass and a 
little tin. 

Second quality, for ordinary woik. This consists of two 
par^s of ordinary copper and**one of spelter, melted into 
ingots, Avitlv a proportion of scrap brass and Imass tilings. 
Boforoi- the flatter’ are usexl, the iron filings are separated 
from them by moans of an ingenious machino, the niiiiu part 
of which coi-isists of a revolving endless chain frame with 
eiglity ’,nagn(*ts itttaeliod to it, and turned by steam power. 

J^oth qualities of brass can stand the process of “ htinl 
■'soldoring,** that is, soldering Avilli brass solder, without melt- 
ing. IS^o lo\\’er quality of brass is used in this foundry. 
There is also a lai'ge stock of sheets of rolled brass, iisial for 
making tubes and for. stamped and pressed work, and of 
brass Wire* Both these articles are procured from mills, 
^^whose exclusive business it is to roll and draw for the trade. 

"VVo ncA/t'oine to tlie casting pattern room, which contaijis 
a bewihlerin;j,auiinb(T of imdal patterns of every doscriptioji, 
from the plailiest to the most highly ornamented. To give 
: a notion of the number and infinite variety of these patterris, 
it need simply be stated that tliero are more than 10,000 
regular trade articles made by the firm, besides thousands 
of articles made to special order, and pattetns are kept hen? 
of all of them. Tliougli individually small, tiny collectively 
weigh more than tliree and a lialf tons ! J^very pattern is 
numbered, and the wliole collection arranged in a multitude 
of draAvers, each of them numbered and divided into com- 
partments. A refercnce-J)ook is k<?j)t, by means of which 
even a stranger may find any required pattern in a few 
m&utes. 

the pattern room • Ave proceed to the “ Eough 
‘Wai^jhonse,** an immense room, ninety feet long, Avith a 
light gallery running round it. The Avork is brought in 
he^;e from the casters, and ^dvon out to the finishers. Wo 
:ire shown an iuliiiite variety of rougli castings kept in stock 
here, in numbered boxes. 

We new*cohve to the smelting or metal mixing shop, where 
the ^ig brass is made. Here "we find throe air furnaces, each 
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nlfelting about 1^0 lbs. of'mcAal at a tbiie. Before ^ zinc 
was know 11 in a metallic Tonn^ brass was inaiiuAicturecl by 
cementing granulated cop[)^r, called beanshot, or copper 
cliippiiigs, with calcined calamine (ijative carbonate of zinc) 
and charcoal, in^ crucible, and exposing the mixture to a 
bright-red heat. This inctl^od is^nen now^ still occasionally 
followed, but licre, iiK^eed iiow^n most foundries, direct 
fusion of the two inel^als is, resorted to. The crucibfes, or 
melting pots, used here in the metal mixing s|iop, as Stell 
jis in the casling shops, are ])vocured from the Patent 
l^lumba^o Crucible CompJhiy’s W orks, at Isattersfca-. * These 
Plumbago crucibles, though twelve times dcarpr than tlie 
common Stourbridge clay melting pots, .to which most 
founders still cling with tlic charaidbristic obstinacy of the 
British manufacturer, are yet found to be much more 
economical. Mr. Edmund Tonks informs ns that they 
recpiiro only one halt* tlie ordinary amoinit of fuel, and will 
run a considerable number of pourings ; thtM C is also a great 
saving of time, and consoiiuently diminished oxidation«of tho 
zinc ; moreover they are not liable to crack, and will stand 
any change of temperature, however sudden ; ilfry can eon- 
se(]uontly be worked with pcirfect safety. So convui(?od arc 
Messrs. Tonks of the superiority of tlieso Plumlfego crucibles 
that they u.'<o tliem now exclimveh/. ^.riiere arc several 
casting slumps, some for Jliiv ensfinf/a, otbers for onlinary 
work, all of tliem. in active operation, and thus affordbig us 
an opporfcuuity t^f witnessing tho several [)ro(*i-sscs. The 
princi])al materials for making foundry moulds for brass 
castings arc liiui sand and loam, mixed in various ]>ro- 
portioiis, according to the nature of the wwk. !New' sand 
is used for tine castings, old sand Jbr ordinary work. The 
re<iLiisite exterjial support is given by a couple of shallow 
rectangular iron frames, witliout^tops or bottoms, called 
JitusJcii, or casting b»xes. 

. Tlio two lialves constituting ji ea.sting box carry cars cor- 
responding exactly wo'th one .another, one set pierced wfth 
boles, the other furnished with points entering truly ^jito 
. these holes, and which may be ijiade fast in them by cross- 
pins, or w’edges. Quo of tho flasks is *1 aid face downwsfrd 
on a board longer and wider than it, and is then rammed 
full of uioulding sand ; the surface is struck l«vel with a 
straight metal bar or scraper ; a little loose sand is sprinl^led 
upob it, and aaotlier board of proper size^ placed over it, and 



01 


META n .M'OllfrSllOPS. 


rubbed dcAviJ^close. The two boards and the flask contairil'rd 
b^tA^Ten tkoin are turned over, knd the top board is lialceu 
on ; tlio <;l(win surface) of indist sand now cxposeul is dusted 
over with perfectly dry fine parting sand, or very fine red 
brickdust. The patterns ol* models ato now properly 
arranged on tlic surface of the same, the cylindrical or thick 
])aTts being partly sunk, in tlie latter, and care being also 
taked to leavt\-snliiciont .spacv' Jjetwecn the several patterns 
to 'prevent one part hreaVing into tlie other, and also pas- 
sages, or iKf/fileSy by whicfi to pour in tbo metal, and allow 
the aiV to escape,' Tlie patterns J3.*e arranged on both sides a 
central pa8|age, or runner,* technically called a rhfj/e, from 
which again small lateral passages are made, leading into 
every IfeiJction of the mould. The genc'ral surface is then 
properly arranged w'ith the aid of small trowels, and a little 
tine parting gaud or brick dust is shaken over it. When this 
has heen accomplished,* the upper part of the flask is fitted 
to the lower by the pins, and then also rammed full of mouhl- 
saiid.^ The line dry' parting sand or brickdnst serves to 
jirevent the t>vo halves sticking together. A board is now 
■*^])laced oivJ’he top of the u])pe.r half, and struck smartly in 
diflereiif places with a mallet, after w hich the upper lialf 
and its boar{l are lifted* up very gently and quite level, and 
^ then turned «)ver, so that the upper half rests inverted ou 
■ its board. The inodels are now removed, and channels 
scooped out from the ca\ ities loft by them, to l.lio liollows, 
or pouring holes {inffaUs) at the end of ^ the flask. Solid 
cores of sand are adjusted in the proper places when the. 
article is recpiired to be cast htdlow (brass-cocks, for in- 
stance), and also iron rails intended to have brass heads 
cast on them, or such other articles of iron us are required 
to be solidly \initcd with the brass. The laces of both 
halves arc now fiiiiilly duinted with waste flour or meal dust ; 
the two halves are tlien replaced upon .each other, and the 
box is fixed together by screw clamps. The moulds for 
Jthe (‘asUiifjH (articles with ornamented surfaces, as screens, 
sconces, bell-levers, &c.) are*’ faced with various fine sub- 
stances, such as ^charcoal, loamstoiic, rottenstoiie, &c., that 
tlf&y may retain a ^harp impression ; after which they arc 
most carefully dried, b^or ordinary work, it is generally 
considereci bgtter that the sand should retain a little 
moistiufe, though gr.eat care must be taken in this respect, 
to guard against the danger of explosiofi. 
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• The inoulda, fixed tog(:tTier*by f?cre\v clan)]>l, as just fiow 
staled, are ready for lilting. Grcait ear(i is ^rei|uir?'d ^iu 
iiieJtiijg the brass that the teiti])erature be not foo high, as 
the zinc oxiilizes with great rapidity, burning with a bright 
bluish-wliite laijibeiit flame,* and pouring forth volumes of 
dense white fumes, which subliiyo in the form of a lloscu- 
Jeut white siibstanct) (oxiJo of /jiic), familiarly known as 
“ pliilosopher’s wool.”^ I^om^ loss.from tins *.*aiise is iflways 
(piito unavoidable; in casing ^rnall articles, 'whehv*tho 
vvV/yc.?, that is, the inotal Avhich forms the chaiuKds, have to 
bo successively renieltody averages, with* a caild*ul •caster, 
7 lbs. ift the cwt. 

WTieii the caster judges the melted nudal fo bo of tlie 
]U’oi)er tempei-ature for pouring, ho Kfts thr* cruel hh»* or pot, 
(mt V. ith a long pair of crucible tongs, and «*arrios it to the 
skimming place, where the loose dross is skimmed oif with 
an iron rod. He then proceeds to fill the mould, which 
o[)eratiou is a.ttejided with a rushing or hissing sound from 
the flow of tlui metal find the escape ot‘ the air, and ge^^erally 
also by small but harmless explosions of the gases wliicli 
escape through the seams of the mould. • ^ 

Before tho castings are cold tlie moulds are oj)bned, the 
ijigates or ridges sawn off, and the ragged edge's, wliere tho 
metal has entered the seams of tho mould, filed away, ^'ho 
c.ast aif ii^les arc then freed from adherijig sand by sliaking 
ill a rvnihle, or revolving barrel, moved by steam power. 
Afier tills tliey^are taken to the rough warehouse, where 
tliey are given out to tho finishers. 

A\'ii now proiteed to the annealing sho]), which contains a 
numbei- of .annealing stoves, xvhero the hraas w’ork, in tho 
course of the several finisiiing operjitions, is j-epeatedly 
heated to roilness, and then allowed to cool again. <)rna- 
inental works, — more especially «Lich as .lioiise furniture, 
lamp and gas fittings, <fcc., no matter whether stamped or 
.cast, after having been littiid togctlier by liard soldering, 
are annealed here, to remove’ any grease or dirt; that ulay 
have gathered on them in tfie processes of fitting, aAd to 
pivparo the articles ’for tho subsequent operation^ of 
pickling, di[)ping, &<;. Here arS also tampered a variety of 
steel spi lngs, used by bell-hangers, piano-forte makers, 

The next place we visit is the engine-roo^i ami the 
engineers’ fitting shop. Here we ^ind a* high?|)ressure 
engine of foiv**teeiMiorso poAver at Avork, juid actiA o pApa- 
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rations on for putting, ddvrn a new Cornisli boilercDf 

twciity-Uor.?:e power, as the extension of the application of 
steam to every department the works demands a very 
considerable increase ^»f pow<5r. In this factory steam is, 
in fact, made to do all the work of which it^appears capable, 
the shafting being carri<jd into every workshop in the 
Imildiug; great Care hasj boeii*taken an this to erect tho 
shafting every,^diere out^of the rdacli of the worJnnen, and 
to ifei'ice all dangerous bjmds*, ‘so as to render accidents all 
but impossible, except from gross or wilful crirelessness. 
The eiigiiifi. works also a fan revolving, almost noiselessly, 
witb the amazing velocity of G,OOC) revolutions per "minute, 
and su])ply*ing tim ue<‘cssary bhist to tlie forges in the 
smithfc?’ shops aiid in other departments, and also to tho 
gas-soldering apparatus in nearly every room, th(.^ air being 
carried, by means of cast-iron pipes l)ranching in different 
directions, to the most distant parts of tin; ])r(!mises. 
llellows are thus altogether dispensed with in the es- 
tablishment, and inobt of the soldering is done by the 
air-gas pipt>, whicli, of course, immensely facilitates tho 
■^operation.^,. 

All tlm^tools used in the establishment arc made here, in 
the engineer?’ fitting room, which contains various machines 
for working in iron ; among these may be mentioned a self- 
acting compound slide-rest on a screw-cutting latlio, witli 
wheel -cutting and slotting apparatus, and a combined 
drilling and surlaeing machine of a novel construction. 

I’roin the engineers’ fitting shop, wo ]>rbceed to the tube 
shop. The brass sheets procured from the rolling mills are 
here cut, by revolving shears, into strips of any required 
width ; the metal is then partially curved in its length by 
means of a pair* of rolls, and jifter this transferred to the 
draw-bench, and .there trofitcd as described in tho pre<‘eding 
article, for the manufacture of zinc-tubes. The tube shop 
in Messrs. Tonks’ establishment is fitted with two powerful 
catt-iron draw-benches, witli endless revolving chain; also 
with' circular shears, rolls, arid every other requisite appa- 
ratus; adjoining it, on the basement, there are stor es wbjpre 
thfc tubes are soldeved. Kero we are also sliown a very 
large circular gas-met<?r, a so-called '‘'station, ^mter,'* of 
eulHcient capuicity to supply the immense quantity of gas 
required in the establishment for soldering and a variety of 
othfir jjurposcs. 
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From the tube shop W(! ascend to one of. th« iirineipal 
worlvsho|)fcS which is ei/^iity feet lon;^ by twenty .fiv& feet 
wide. Down the centre are arraiif^cd a double row' of 
lathes, driven by steam -iiowVr, all yn jdaned cast-iron beds, 
and lltted wdtlj fast and s^ow motion and reversing appa- 
ratus. Tliere are numerous otl^er workshojia of tlie samr, 
hind, lit ted altogether with cigh^v steainspowcr lathes and 
197 vicGS. I n this depih'tment are conduct/id the ddlirrent 
processes of linishiiiij, by iifing^ \urning, &c., the vaiious 
articles made by tbe firm. 

The surface of brass-york is ’ fin i shod “by tl¥3 following 
processfos : — 

“ which consists simply in rubbihg wilh fine 
oinery the surface of flic article after il! has bei^n filed 

BlllOOth. 

“ — After the surface has been carefully filed, 

and the article annealed, it is plunged into a*b;ith of ]nire 
nitrons acid, coiuinonly known as ‘‘dipping swpiafortis,’* 
contained in a glass or earthenware resscl. TI)ere inust bo 
sufiicient acid in the vessel to cover the work entirely as far 
as the apj)licati<»ii of the acid is intended to ext^md. Jf the 
w^ork does not re(piire to be wholly immersed, it is handled 
with the liiigors ; hut if the entires surface isio be covered, 
brass pliers must be used, as tbe use of wood dr iron iustru- 
meiits would s[)oil the bath. The greatest care is taken to' 
leave the immersed article only for an instant in the bath, 
as the acid acts mest energetically on the metal ; accord- 
ingly, the w'ork fs ([uickly removed out i)f the bath iinine- 
dialely alter its immersion, then, phniged successively, with 
great rapidity, into several vessels containiiig (jold Avater, 
and into one w'ith hot water, and is well rinsed in the water 
to rouovo every trace of the acid. 

liumishinffj' i. o., rubbing th$ surface after it lias been 
carefully filed, and, the artide has been annealed and dipped, 
with a bright steel tool or “ hurni-sher.’* 

“ Polish i Ilf /.'' — This may he’done in various ways. Ifere 
the practice is to submit thebrticlo prepared by the £4e to 
the action of wdieelii revolving at a high speed, charged Arst 
wdth very fine sand, afterwards tvitli SlaillleJd lime. 

"^Jironzutf /.” — There are a great variety of surface bronzes 
used ; the bronze metal proper, however, very rarely 
employed here, the desired cftect beir^ generally produced 
by chemical galvanic agency. Vinegar is sometime^ dsed 
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as ‘the hronzjig liquid, or d.ilure aquafortis, or a. stroni^ 
solution of wil iuniiiouiae in clilute’iutrous acid, or a solution 
orsai niinuoiuac in vinegar, fti the proportion of one ounce 
and a half of tJie salt a pint of viiie^i^ar. The so-called 
“ chemical bronze,” which consists of a soli\tiou of platinum 
iu nitro- hydrochloric acicl, or aqua, regia, produces the 
desired eifect in "a few piinuteS, but ‘is rather ex|)ensive. 
VVbateA or agept may be employed, it is indis])cnsable that 
the*. article to bo bronzed should be perfectly clean, to allow 
the acid to iict uniformly on the surface. 

This is the liiwcl operation. The lacker 
used here is made on the ])reinises; it consists of a ftolutioii 
of seed lac, hr shell lac, in methylated spirit, coloured with 
various suhstanccs, such aa turmeric, salfron, c.a|)e aloes, <m* 
gamboge, for yellow tints ; annotto or dragoJi’s blood for 
red tints. In the lackeriug-room, a number of women are 
seated round* larg<3 cast-iron plates, heated by stov(‘s under- 
neath, but completely out of reach of the dust or smoke 
from the fire ; tlie work being laid oJi tliose ]>lalos, gets 
lieatetl to t\ie proper degree for tlie lackering ])rocess ; the 
•Jacker is applied with the brush in successive coats, the 
strokes the brush being taken in parallel linos from side 
to side. 

IVom tho' lackering room wo proceed to t lu? stam]uiig 
shop, wher<3 we lind tliree stamps at work, staTuping a groat 
variety of articles out of sheet brass ; the press sliop, which 
is heated by steam, and. where the press work is clone 
jiriuci pally by women ; and the carpeiifevs* sbo[), which 
contains a steam saw, and Avhero all the carpentering work 
of the establishment is done. 

As our readers will have gathered already, from tiu? 
number of Avorkshops, maclunes, lathes, Ac., mentioned iu 
the preceding brief sketicb, Messrs. W. Tonks and Sons 
employ a great imany hands. We learn from Mr. Edmund 
Tonks that the majority of the workmen have actually been 
reared in the employ of the linn, and that many of the 
leading brass trarles in Binriiiigham were originated by 
wot-kincni from this manufactory. 

A sick fund and" benelil society, which the hands em- 
ployed by the Ann ha\'c established among themselves, Mr. 
Edmund Toujis informs us, is in a nourishing condition, and 
alTords a- very |)owerfpl argument in favour of the establish- 
metit^of i)rovident associations of this kind. 
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j lie worKme^i iiMve also formed, Aviili the aid of flieir 
liberal employers, :i ciredlatiii;; library of theirwvii. 

After a brief visit to th<^ diiisluHl \v(jrlc rooms, wbieli are 
very extensive, the main room, rteasuring ninety foot b}'' 
twenty-two, w® take <nir lc?ave of the establishmont, much 
pleased with all we hav^ seoi> and most favorably im- 
pressed with the Ihortnighly pnaotieal irrangements Avit- 
nessed in every department ,(jf th^j busiiiessf 


GERMAN S1L\ ER. 

CuiMMiiK*, zinc, and nickel, oombinod in dilVoront propor- 
tions, form an important series of alloys, known nndm’ the 
3iaim^s of German silver, jViclcel siih'r, Alhata, Ar»i^>nlanCy 
Artjealinr plate, British plate, Elvetrnm, Boklmtj, Tnlvna^, 
Vmjiniaa plate, ^e. 

As a general rule, these alloys are the harder ifiul whiter 
tbe more nickel they contain. MVist of then{are emjdoyed 
as suhstitiilos for plate, tlw^ remaijulcr for harness fiirni tii re, 
drawing and mathematical instrniuonts, s[)eotac]e iVanios, &e. 

Argon lane, or common German silver, goiitjrally cojisists 
of oiglit parts of copper, three of zine, and two of nickid ; it 
has ofUm a yeUow tinge, and is, tlioreforo, now only nsotl 
for infmaor articles. 'I’he better sorts of German* silver 
ionsist of four parts of copper, Iavo of zinc, and tAvo of 
nickel, or eight of copper, six of ni«:-kcl, and five of zinc ; a 
small proportion of iron (about two per cent.) is occasion- 
ally added, whieh, it Avould appoiir, increases the w'bitenoss 
of the alloy, hut tends, at the same time, to render it harder 
and more brittle, and accordingly a little less easily work- 
able, though it remains stiU perfectly malleable at coindion 
temperatures, and even at a’ moderate red heat ; at if red- 
wjiito heat it has -a fendency to become over-brittle *aiid 
umnanageable. 

Electrum consists of eight parts of copper to four of 
nickel and three of zinc ; Argentine plate, ^igh^ of copper, 
three of zinc, and three of nickel. '_Cheso two ma5'^ be said,. 
at*tho present tim*e, to be the most freijuently emplayed in 
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tlie'maniifactiire of the best kinds of imitation silver articles: 
However, cj-nite recently, Messrs. •John Yates and Sons, of 
Hirnunjyliafn, have invented aiicw composition, which 'would 
appear to come nearer atill to silver in whiteness, polish, 
sonorousness, and resistance to bxidation by^'Ogetablc acids. 

■"This new compound, to which the inventors have givem the 
name of Virginian or Virginian ^ttver^ seems, indeed, 
in ev^y respect admirably adaj)ted to servo as an efiicient 
siil«titute for the real article. Tlio proportions in whicli 
the coj)per, «;inc, and nickel are combined in it, are, of course, 
kept stfcret«by the firm. 

The physical and chemicaL characters of zinc and “copper 
having been described already in the two preceding articles, 
it remalus hero only to *say a few' words about those of the 
third component element of the alloy, viz., nickel. 

JY'c/iYiZ has a line silvery white colour and lustre; it is 
hard, hut nuilh'ahle, both hot and cold ; it may be rolled 
into sheets 0 005 of an inch thick ; wdien cpiito free from 
nrseni^^ it is also duetite, but to a more limited extent, as it 
cannot be ch*awn into w'ire thiiiiier than about O’Oo of an 
inclh It ^ipts upon the magnetic needle, and may itselt bo 
made magnetic; but its magnetism is inferior to tliat of iron, 
and is completely lost at a dull-red heat (about 030*^ Pahr.) 
The specific gravit)'’ of nickel varies between 8’2S and S-;10 
W'heii fused, and, after hammering, betw^eeii S'70 to 9 00. At 
common temperatures it does not tarnish in tlie air, but upon 
exposure to heat, with free access of air, it acquires various 
tints like steel ; wlieii exposed to a red heat a film of gray 
oxide forms on the surface of the metal. It requires a very 
high degree of heat for fusion. It is scarcely used in the 
arts ill the simple state, though attempts liave been made, it 
would appear wdth some success, to strike coins in it. The 
ores of this metal w'ore fcrnnerly greatly neglected : and it 
is, in fact, only since the manufacture of German silver has 
become an ob ject of commercial imx)ortanco that proper pro- 
cesses tor the extraction of tlic metal from its ores, more 
partiv'ularly from copper nickel, or speiss, have been devised. 
A fbw mines of copper nickel, sulphide of nickel and copper, 
and arsenate of nick'd, are at present in working in various 
parts of Cornw’all, but most of the metal used in English 
niauufactoriea of German silver, &c., is imported from Swe- 
den, NoVway, llermany, the ISfetherlands, Spain, Sardinia, 
the X^uited States, &c., either as ore or ii£ the cnetallic state. 
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^yiie metal ia usually sent ‘int^ the market gran«lated,*t}ie 
size of the pieces hardly ever exceeding that* of a sm/ill 
bean. 

Having thus briefl}'' described thp material, wo will now 
proceed to consider the various operations and processes by 
which it is converted into spools, forks, cruet frames, ten 
sets, candlesticks, aixl a vaf^ety ot^ otlier articles for use or 
ornament. AVe have, on •this occasion, select<?d for oul* visit 
the 


ELECTRITM, ALBA.TA, Al^D VlRaiNlim PLATE 
MANVYACTOllY, AND EhEtrf 
WORKS OF JOHN YATES AND SONS, FRIT- , 
Cl LETT STREET AND COLESIllLL STREET, 
DIRMINGUAM. 

» 

W u wTve most coi’dially recoiv(nl hy Mr. Edwin Vates, 
one of the partners, and conduckul by him ovej: the woihs 
in both localities. IMixing and melting the meSds is the 
first operation. The foreman give,^ out to the cast(*r3 the 
]>roper quantities of the co])pcr, zinc, and nickel ; a propor- 
tion of scrap in(?tal is added, anil tlie whole then melted in 
furnaces, in pots of Stourbridge tire-clay, whidi, however, 
do not answer tiie purpose quite so well as might be desir- 
able, and will, it^is to be lu.»|)cd, speedily be .'superseded in 
this as well as in other esiiiblishmeiits ])y Fateut Flunibago 
molting pots. There are foiu' pairs of furnaces in actual 
use in tliis establishment; when the metallic mixture is in 
j)ro])er Ilow the crucible is grasped between the jaw.s of a 
pair of tongs, lifted out of the fuj^nacc, and, after stirring 
and skimming, cast into ingots, or strips, weighing from 
eighteen pounds upw'ards. The operation is technically 
Called “ strip-casting.” 

The strips are heated to bright redness in annealingifur- 
naces, then allowed to oool, and wiien cold passed thriufgh 
irof) rollers, worked by stoam.* The action of the roll'^rs 
reduces the strips to the gauge required, which varies 
between Nos. 3 and 20, Birmingham wire gauge (0-250 and 
0-035 of an inch) ; as a general rule, however— ^at^least iu 
thig^establishmpnt-rthe strongest metal used is No. 7=pi.S0 
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of tin kicVi iliiek. AVhen tliif, of tlie^ process is con?- 
plet(Hl the ^li'ips are re-annealed, then dipt by a dipping 
inadiiiie, and, a(?cording to the nature of the articles to be 
manufactured, cut out jn diskfe, or other shapes, or slit up 
into strips of greater or less wklth, Ibrspoops and forks. 

The strips intended to j^e made intt^ spoons or ibrks are 
again annealed, aiid ilien jmee iitore sulinitted to the action 
of the rollers, ^ut simply^as regards the ends, to the extent 
of nbout one third at each end, leaving tlie central part 
untuiidied.^* This operation has for its ohjecl to leave tlie 
central pait thidvcr and strongqv than tlie ends, and to 
M'iden the latter. The strips# so prepared ar(? now tfiken to 
the press-shbp, where the exact shape of tlie blank is cut rud; 
by lly-prcsses, or culling j)resscs, worked by steam. A heavy 
revolving ily is attached to the screw of the press ; w lum tluj 
machine is set to work this ily is put in rapid motion, which 
is suddenly arrested hy'thc dit's or cutters coming in contact 
with the sheet of metal submitted to tlieir action ; the dies 
or cutters being screwed into a square bar attacliod to the 
screw, and Ifi an exact line wdth it, the entire momentum of 
the Ily, thus, directed by the agency of the screw, is brought 
to bear upon the metal ; the hod or hottoiu die, which, of 
course, is strV/tly paralleA •with the top die, rests on the haso 
of tlie press, being retained in position by four screws, which 
allow of its accurate adj usliiicn t. A great variety of cutti ng- 
out tools are kept for every shape of spoons, forks, &e. The 
jirongs of the fox’ks are pierced hy a similar process. The 
cut-out flat spoon or fork, after being oue'e more amieah.‘d, 
is then submitted to the action of the stamping machine, to 
receive the impression of the pattern. In Messrs. Yat(is’ 
factory this is still effected by several distinct operations 
with (litrcreiit dies — that is to say, the impression is given, 
in the first place, to the l^indlcs, the bowls or prongs being 
formed afterwards. The advantage of this over Hay lie’s 
new process, by which the article is brought up perfect at 
onfc blow, would appear to consist principally in this, that 
the separate stainjiing of the handle tends to thicken and 
strengthen the central part, or hosout, of the spoon or fork. 
After stamping the handle, the spoon or fork is taken to the 
filing shop, re-annealed afterwards, and then brought to the 
howled'' s Bliop^w'hich contains the stamps for the bowling of 
spoons aijicl thfe bent]iiig of forks, also for rounding the 
lU’olTgs of the latter. The essential parts qf a stamping 
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leadline are, first, a large? n^issy stone ; second^ an anvil 
resting on this sfoiio ; third, a steel boss or die, called the 
bed or bottom die, wliicli is screwed iji the anvH hv hair 
screws ; fourth, a licavy bio Ac of m^ital, termed liammr.r, or 
drop, on the lower surface of*wbich is lasteued, fifth, another 
steel die, called tlic lop or com^lcr-die, corresponding, oi* 
course, -with the lower die ; ^ixtli, tjvo npng*ht scpiare prisms, 
of proper height, set diagftnalh’', w ith the angles opposed to 
each other ; the hanmi(?r havAig nicely fitted angular grooves 
or recesses in its sides, slides trhly lietweeii tlifcso ])risms. 
A rope is attached to the iir^inner,* whicli [)as*fecB ovtr a pulley; 
by JiieaHH of this rope the hamyicr is raised to the proper 
elevation, the article which it is intended to sifl)init to the 
action of the stamp is placed upon ilwi low^r die, and the 
hammer tlicu let fall ; ojio workman attends to tlie raising 
and dropping of the hammer, another puts tlu' spoons, forks 
Ac., under it. Every pattern of spoons, forks, Ac., of which 
there are a great variety, c.tf,, Coburg, Xing’s, Jiily, &c., 
requires, of course, dilferent top and lx)ttom dies. ^ 
taie article is now' talcen hack to the filing ishqp, w'heve it 
receives its iinish by filing ; it is then ready either to ho 
sent to the mill for i)olisliing and colouring, or to thcf electro- 
plating department. Stamping is glso resortfvl to for the 
production of a variety of otlier articles, more especially 
of sijn|)le form, such as bottoms of candlesticks, covers, 
and lids of teapots, cups, and otlier vessels; the feet of 
tea-urns, the branches of (?audlesticks, and the handles 
and spouts of tea^nd eoflee-]>ots, &c., are also formed under 
the stamp in two semi -cylindrical, halves, which are subse- 
quently joined together. Certain artiijles of a more compli- 
cattxl form are raised as far as practicable by stam|>iiig, and 
aftcinvards liuisbed on a chuck in the lai he, by means of a 
burnishiir ; this ojieration is or burnishhuj to 

form* Others, such as the bodies of tea-pots, coftee-pots, 
Ac., vases, and other vessels jneasuring less in diameter at 
ilic top and bottom than in the middle, are rahed by i\e 
hammer, that is to say, by the 'Application of circles of bl»ws 
proceednig in a certain order and direction, according to the 
shape required. The principal ctonditioas “in raising wwks 
by the hammer are, 1, to select the metal disk to be opcj-ated 
upon of such size and thickness as will exactly suffice to 
produce the article, leaving no excess of^metal to be n^noved, 
nor deficiency ^o bosiqiplicd; 2, to regulate the blo\^s*of 
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tho liaramtr as to direction ani intensity, in»a way to ensure 
uniform thickness throughout in the iinished article. As 
the hauinieriiig of works of tlfis kind necessarily deiiiands a 
constant change of position, the workman simplj'' uses his 
unassisted hand in turning tlie llrtiele in progress of inauu- 
factiiro ahout tho anvil. -The blows a])plied are of two 
dilferent kinds, viz., blows given W'itli the hammer directly 
opposed to the face of the anvd, wuicli accordingly tend, to 
tluK' tlVe metal by its sudden compression between two hard 
surfaces; aid blows given on the plat e resting against tho edge 
of tho anvil*,' whhm accordingly ter d to bend it to the fonn 
of the supporting edge, and to thicken it. The former are 
technically called solid or ojiposed blows, the latter hoi late or 
unoppotfad blows. 

In tlie several operations connected with raising works by 
hammer, a variety of tools arc required, too numerous to 
mention for tlie limited space at oiir disposal hero. When 
till!! general form of the article is linisheil, tho various orna- 
mcnta,l details, such hs escutcheons, concave and (convex 
iliites, &'C., are added by the application of so-called swofjo 
and other^tools. If the shape of iho ai’ticlo does not permit 
the employment of smtffe or creasintf tools, a so-called 
snai'lint/ iroiuds omployel for raising the projecting parts. 
This tool consists of an iron bar turned up at both ends, at 
a somewhat obtuse angle, and of more tlian siiilieicnt lengtii 
to reach any part of the interior of the vessel ; one end of 
this iron is firmly secured between the jaws of a tail-vice, 
the otliei’ end, turned np, has an angular, cylindrical, or 
globular shape given to it, according to the nature of the 
iluting or ornamentation required. The flutes, escutcheons, 
or other oriiamental details, are sketched w ith the compasses 
upon the ])Jain surface of the vessel ; tlie free end of the 
snarling iron is introduQ«.>d into tho latter, w'hieh is then 
laid firmly hold of with both hands, the part to bo raided or 
sdt-out always being jdaced exactly over the end of tlie 
sifarling iren. An assistant liow strikes the free projecting* 
partTof the iron with the hammer, the reaction giving a blow' 
wifcliin the vessel, which throws out tho metal in the form 
of*the end of the tool. After the ilutcs or other ornaments 
have been snarlcd-up in this manner, the vessel is tilled a\ ith 
melted pitch, or with a mixture of pitch and resin, or a com- 
positiortfof pitch and brick-dust, and the ornamental parts 
are then corrected wdth punches or chashiy tools of* the 
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<^')unterpart forms, l^y wliieli pertain portions (»f ;Llio nnital 
are driven iiiwarVl, thus iiviking those around rij^e up HVoni 
Iho displaeeinent of the pitch # 01 * other eoinjjosilXtn inside. 
The lower siirtace of tlie vessel is supported upon a sand- 
hag, to protect it from injury; the adhesive and yielding 
action oi* tlui pitch eiiiibles the workiniin to make use of 
hoth hands, the left 4.o holi? the ])inich or ^chasing looJ, the 
right to wield the small Iramnier used in strilving i1 . • 

Peet, handles, spotilv, »S:e.,*?ire oT'casioiiall}'* in some esja- 
hlislnnents, soft-soldered on the iJodies of tlie aijtieles ; but 
Messrs. Yates ahvays lia^l-soldei' them, as this*inal<^;s the 
work so much bidter ami more solid; the soldering is done 
in the gas ilame, wbidi is made to play on all ^)jirts of the 
vessel, to ]jrevent ijijiiry to the meti4fi’om ilnequal di.<tribii- 
tioii of lu*at. 

Beads and mouldings are also generally formed upon tlio 
edges of vessels, «fce., not merely for the purpostj of orna- 
menting them, hut also to give additional strength and still- 
ness. JSuch beads and mouldings arctnow mostly produced 
by tlie action of rollers, that is to say, two wheels, a lower 
one with the b(*ading, and an upper one with ^tlu* groove 
eoiTespoudiug ; tlie wheels arc placed upon axes^iiruished 
with toothed pinions in the middle^ the lower ^)eing tiinied 
by a handle gives motion to the uj)per, and ilio^sh’p of metal 
passed through between them is tlnis made to assume llie 
same shape. 

The finished article is now I'eady for the polislilng and 
colouring milb ox*foi; the electro-]»l:itiiig bath. 

The latter is an apparatus consisting of two distinct jiarts, 
viz., the voltaic apparatus, from which tins electn’c CMirrent 
is ol)tained, and the vat in which the silvering or gilding is 
brought about. According to the cjuaiitity of electricd^ to 
bo generated, and the iuteusity of^lhe current requiri/d, tlie 
battery consists of one, two, three, or more cells (large 
earthenware jars), containing dilute su]])hiiric acid and a zinc 
Yibite, with a plate of copper oa each side, so as to turn both 
sides of the zijic plate to useful account ; the zinc pla^^ is 
coated witli mercury to«proteet it from over-rapid corrosion. 
Title vfrfjt, or plating Vessels, arc generally from four to se\^'n 
feet long, by three feet broad, and three fec3t deep ; the 
larger size holding from 200 to 250 gallons of liquid ; solu- 
tion of cyanide of potassium in water is the liifuitS^ed. In 
large cstabliahmeute, such as Messrs. Yates*, the eyauido of 
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pottissuiiT!. is made on the prepnses, by fusing tlie pnissiatf 
of pOiiash (?^igbt parts) with salt of tartar (thri'e parts), in 
ail iron poi:. Thi) fused mass is j»radnally ti'aiisf erred, with 
a ladle, to a large shali( 2 w brass basin standinp; in another 
basin aoutainin^ a little water,' to aecelerat^ the coolini' of 
the fused cyanide. Rxtrenie caution must be observed in 
this to guard agiviust tlio least dlop of water finding its way 
into the brasj basin, as tlui coUtact of the liot eyanide 
w'ith however so small ii quahiity of water is sure to give 
rise to dangerous cx]dosions. Some years ago an explosion 
of thiakind took’ place on Messrsj, Ahiles’s prtvniises, in con- 
nection with which Mr, Yates told ns an anecdote so 
strongly illhstrativo of the cooItk\<s and nnsliaiicn nerve of 
the ilyitisli worknian in a position of diniciiltv and danger, 
that wc cannot forbi'ar giving it to our readers, 'flio man 
wdioso business it w’as at that time attend to the making 
of the cyanide of jiolassinm, happened to ikdight in n huge 
pair of whiskers, which, in those beardless days, it would 
appear, exposed him f.) a good deal of cliaiiln.g on ihe jiart 
of his follow- workmen, and rt'pcated requests io shavt^.*' 
On(5 mornipg, when these litt h^ annoyances h:ul been carried 
rather fe.fcher than usual, he johitigly promisetl to shave otf 
iho object! ojpiblo hair (jiU the morrow. A ft'w houi'S after, 
soino iict of Carelessness, oitlicr on his part or on that of liis 
assistant, led to an (\\j)1osioii, scaltering the hot cyanide in 
overy direction, and throwing a portion of the boiling mass 
right into hia face, whiidi it l)urnt in tlur most Jrightful 
maimer, irpon his felh'nv -'workmen coming to liis assistanco 
from all parts of the* premises, he ipiietly turned to them, 
and, laying liold of hia w-hiskera with both hands, and ]ndl- 
ing thian oil* along xvith the scald(>d skin of his cheeks, 
coolly e.\(;laimed, “ Well, yon see, J. shall not want io shave, 
after all, to-iuoi*row !” ^ 

Hilver plates are placed at intervals ^in the vats; these 
plates, which form the positivt^ pole in the solution, corre- 
spond in Rurtace to the articles to bo coated, and face tliein on 
both sides. Two brass rods aie laid over the vat lengthways, 
one on each side, about six indies from t he border ; these 
servo to support tho copper wiiTs by 'which the articles to 
ho coated are suspendtjd ; the zinc pole of the battery is 
connected with them in the iianal way, the copyier pole 
being ci^K'iiectbd with the metallic sheets in the solution by 
means ra a copper slip. As soon as the silvei; plates and^tho 
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grlicles to be coated are b?>tli^immGrsed in tbo sojiition^tlie 
voltaic circuit is coiuplet(wl. 

".riio articles to bo plated aye first boiled in Solut ion 'of 
potass ill water, to fria; them lroj|^ ‘vrease ; they arc tlicn 
quickly dipped ^iu red nitrous acid, to remove any oxide 
tliat may liaye tonnod on the surface, and alter this twice 
washed in ditfereut 4anks c?f water^ to remove every trace of 
the acid. After earofuHy wei<^hm‘y them, ^ they are sus- 
pended from a nund5er of* ‘opper .wires, and dipj)cd jgito 
Bolulion of <|uicksilver in cyaiii(.re of ])otassinmJ then ai^ain 
twice waslual in diilcrentj^auks oV watur, befiirt*, imiwersing; 
them in the silvering solution;^ one of these wires lias two 
projeci ing bits of coppen* at(a(*hed to it, to dJ^tingiiitdi it 
frrjM t!u.‘ otl-icrs, this is called the tgst; rod! wjien the ope- 
rator has reason !o believe that iiearl}' :i snllicient iimoimt 
of silver has been dvqiosited on the article, In; removes this ' 
roil from tin; stdiilion, ami weigh.s Ihe article* to ;!S(‘i;riain. 
whether tlie pi’oci‘SS is comiileted, or h.ow much longer it; 
will take to complete it. Any thickness of silver may of 
cemrse be given to an article by c«>nl inning tlu; ooi-lMtion 
sunirienHy long, hut from three to six. hours .gen^'rally sulllcc 
to give a j.'ropcr coating of silver; l.V ounce of siTwT io the 
Svjmiro f(M^t of suffice is eoi.’siden^l to form ^aii excellent 
plate. 'j’he silver-platc'fl articles are W('!! hViishoil wifJi 
brushes (d* very lim' brass wire, al inched to a latlu', and. 
cleaucii with Ion; ('ahiis sand, to prepare tliem for tiie bur- 
.ni^l'jing or colouring sliop. Tfie process of .gilding i.s nearly 
the .-iaiiie as { bat ^if silvering, j.'lale.s of gold being «>f course 
sn^piMidcd. in tlu.^ cvani<lc of potarsiiim solution, iiistea.d of 
silver -piatos. ^fbe old zinc plates are broken in>, to get 
back, tbo quicksilver wifli wbicb fhey were cositial. The 
cO[q)fr wires also :ire lak(‘U to the si>-called wasto-shoj», to 
strip ulf ;nid recover thesilver froi^ tiiem. .All the swi;ej)ings 
of the various work-rooms, Ac., are also taken to the waste 
shop, whore the mdtnl contained in them is carefully xvaslied 
C)ul. 'flu; last liiiish is give;^ to tlie article) by the opcsii- 
tions of polishing, colouring, uiul burnishing. 

Articles of albata o» Virginian plate, w'hich it is not •in- 
tended to i‘].octro-p1ate, are polished (ju •buff wheels with 
Trent sand, xvhicli is remarkably line and sharp, and ad- 
mirably ada])ted for the purpose. 8iieflield lime, sifted as 
Hue as possible in a shaking machine \vorla*J bvKiteam, is 
used for the linisbiug or colouring. 
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Electro-plated articles arer fii**st polislie^d on revolviiij^ 
brjLislies on ‘lathes, with rottenstohe, then by hand with a 
buff sti(?k strip of leather *^\»ied on w-ood), roii<^e being 
generally used in this crccond operation instead ol* rotten- 
stone. The colouring finish is Tiiially given^with the naked 
hand, the finest rouge be,hig upd for the purpose. Tliis 
last operation is perforiiK^'l by w omen, Viho, fi^oin the greater 
softness and delicacy of Ihe skin, “greatly excel men in the 
art orpolishing. 

Toa-potS( criict-fraines,^ candlesticks, and articles with 
iluted,' cha^‘ed, and or j lamented siD.daees, are also 
The burnisher is a piece of .very higlily polished hardened 
steel (sometimes also of bloodstone, Hint, or agalt'), iUled 
up'w'ifh a iTaiidle, which, w'hea judiciously ajiplicd to tlu^ 
smooth surfaces of nietais, imparts to them, by fricjtioii, a 
very high polish. The articles submitted to the action of 
the burnisher must ])rcvionsly be carefully sinootbod, aud 
all lile-marks or scratches removed froin the surfac.(\ 'J'lu? 
burni/»hing also is doile by women and girls, w’bo gmierally 
possess a numorons set of burnishing tools of llieir own, 
wdiich copstitutes their stock in trade, and, by rmidering 
them in* some measure mde|)end(.‘nt of the man u fact uror, 
enables tliem to cominaicd veiy fair w-ages. 

After polisliiiig and c.oloiiring, ilu? artiides are taken to 
the warchemse, w'lierc they are wiped w'itli wash leather 
and wrapped in paper. 


WEOUOUT JEON. 

Althouoit the number of metals at present known to 
the chemist falls little short of fifty, there are only com- 
paratively few of them employed for fashioning into articles 
for use or ornament ; and of these, again, a very limited 
number only come more immediately within the sphere of 
observation here — viz., coppei% iron, lead, nickel, tin, and 
zinc. Aluminmifi, -svhiQh. has only ‘quite recently been .in- 
troduced among the malleable metals, has not as yet been 
turned to any important pi’actieal uses on a large scale ; 
antimonu^SiaS^ hisniuth are rather too brittle for w^orking 
thgm ii»che simple state, and the alloys into the composition 
of which they enter are mostly treated in the same way as 
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fcrass aiKl Oerman silver; Itic ap])lieation of in 

tlie shnpo of vessels, ifee*, is almost entinily r?JSflrict(Ml ,to 
i;liemieal ami other seient-Viie purposes; whilst (joUl ami 
AvVtvr, lastly, are mostly reserved An’ coin and articles of 
liiMU'v, tho inaAufacturo of which latter docs not materially 
dilfer'from that of plated ri^ticlctf. 

Cop]>er, zinc, aiiLfiiiekpl, havelK>eii fully discussed in the 
three j>receding articles ; c\l:* tin we shall have occasion to 
speak iji thi> course of this article, which )ve purjJl^sc 
to devote more especially to the conslderatjton of one 
of th(? ])rincipal states ifi which iron^ the most important 
and most practically useful of* all metals, is ejpployed for 
numiiiaetiiring purposes. 

Iron is a metal of a bliiisli-graV colour ; in the pure 
state — in which, liowever, it is rarely seen — it looks almost 
white when polished, and has a brilliant lusti;e. It has a 
dull fil)r()ua fracture. The s[)eciric jj;ravity is 7’S. It is the . 
hardest of the malleable aiul ductile metals, and the most 
tenacious of all metals, an iron wire of* ^\;th inch in di’yiieter 
hearing a weight of 60 lbs. Tn the pure state it requires 
the strongest heat of a wind furnace for itsd*’ision; but 
when combiii(?d with a tfcrtaiu proportion of carbon, a irnicli 
lower temperature Avill sidHcc to fu2ji[3 it. Enghjjh hammered 
iron, for instance, which is pi’otty free from carbon, requires 
a heat of above 2900 degrees Eahr. ; whilst the so-called 
while cast iron, which contains a comparatively lai’ge pro- 
[)ortiou of carboij, fuses at aboiit 1900 degrees Ealir. Steel, 
again, is much less fusible than cast iron, hut much more 
so than malleable iron. 

Iron does not rust in dry air at common temperatures ; 
but ill moist air, or under water, it becomes speedily covered 
witli a coating of black oxide or rust. VV hen he»ated to 
redness, in contact wdtli the airf a film of oxide forms on 
the su rJ ace, which «cales off under the blows of the hammer. 

. To give a detailed descHption of the production of iron 
from its ores, and enter into the statisti<*s connected 'with 
the subjec't, would scarcely be in accordance with the idteii- 
. tiyn of the present artfclc. . 

Iron may truly be called the \noHt pi^cious of all metals ; 
it is certainly the most beneficial to man, and its uses are 
infinite ; indeed, there is not a branch of hrtmaji industry 
that could well afford to dispense with its aid aiio^er vices ; 
ue&rly ail ilu» toofe, implements, instruiiients, and eygmes 
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used l\y man are wholly or partly^inadc of It ; and the as- 
sertion th.-Lfc, were wo compelled to the eb<ji(‘e, it would 
clearly bo to our interest to gife up all the other metals 
for the sake of rotiiiiiiiig‘’pos3Cfc*!j.iou of this oue, involves Jio 
paradox. ' 

Iron is employed in cons*tructii’e manufacture principally 
in three dillerent forms*' or states — viz., as wromjhl or 
^mJleahlc iron, hiH iron, jfnd sifrd ; of which two latter Ave 
shall JjcroaftcT have occasion to give some account ; Ave 
therefoyc purpose confinijg our romai'lis hen*, for the 
present, to the subject of tvrovtfhiT iron, Avhich wc Avill uoav 
at once proceed to consider in conuectiou Avitli our visit 
to the 


DAETMOUTII WOEKS, BIEMIXCHA.^r. 

The proprietor of these works, Mr. David Joxes, 
enjoys a well-deserved joputat ion for the excellence of the 
wrougi-.t iron, hollow ware, galvanised iron goods, patent 
metallic casks, kegs, tanks, <fcc., made in his establishment. 
We beg to older our best thanks to that gentleman fj)r ki.jnlly 
conducting us over the entire range of liis extensive premises 
and Avorks, af:d affordin|^'iis every desirable information. 

Malleable iron is propanol in England from c*!ist iron by 
a series of operations having for their object to eliminate 
from the latter the carbon in the form of carbonic oxide 
gas, and the silicon, sulphur, ])hosplu)riis, and other foreign 
bodies in the form of oxidized products, Avhieh pass Avhofiy 
or partially into the cinders. The limited spaca) at our 
command precludes our entering into a more detailed de- 
scription of these operations. 

The malleable iron of (roinmerce always retains traces of 
carbon, silicon, &3., AvhichP, hoAvcvcjr, do not detract much 
from its practical usefulness. The principal and most essen- 
tial dilferfmce hetAveen malleable iron and cast iron consists 
in this, that the former is librous in structur<^, and not crys- 
talline and brittle as the latter. If malleable iron is exposed 
to continued violent concussion, its toughness becomes 
speedily iin})aired, and the librous character of its structure 
changes back to the crystalline structure of cast iron. 

The mf|,pufe,rturer of wrought iron holloAV-Avares, &c., 
proj^ures'^he bars or -rods and jdates or sheets which he 
%vautsyfrom the iron-master. The first operation is to cut 
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4lic wrought h'Vfii plates or sleets into the required shapes ; 
this is done with huge* Leiieh-shears, k^clinitttlly ternied 
guilloiiiie shears, which ar#^ \Voi*ked simply by ihiiid ; tliey 
are miule of the best teifipcivd and arc appai'ciitly so 
little aiiected i)y the hard “wear and tear of the edges in 
cutting tlirough eudJoss aiiccesshais ol’ tolerably stout iron 
plates, tliat th(?y ^^ailt sharpen ivg only 'once every three 
months. The disks for ric|i-bo\Ads, sugar W)\vls, tops and 
bottoms for iron oasKS, are cut to shape by elrc'ilar 
shears, which can be set to an^ r<Mj!iinil, ]<rying- 

pans, bowls, and a variety of other art icles are •stamped in 
dies. Ill Air. Jones’s establisbment there are five Btaiiiping 
machines in active operation ; three of Uieso are of the 
usual kind, whilst the other two are, to ’all inteiits and 
purposes, steain- hammers, upon iSasiiiytli’s principle. Tlie 
funner serve ])rinci])ally lor the stamping of frying-pans 
and work of a like <lc8criptioii, whilst lids for kettles and | 
saucepans are stamped by a less expensive imicbim^, worked 
by hand ; the latter, which ai*e fittdd with all the feijent 
imppoveineuls, are used for deep bcnvls, tJc-c., and also for 
tops and bottoms of casks, Ac. On the oceas[oii of our 
visit to Air. Jum?s’s works tve had the opportunity given 
us to watch the several operation;^ and ]>roc(Mses that are 
rcipiired to make that most tamiliar of culinary utensils, the 
iry ing-paii. The lirst step in the manufimture of this article 
is, to ijeat the disked jjlate to redness, and tlieii to place it 
iii that cojulitioii on the loww or b(;d die of the lirst of 
tlnvo stamping machines, standing side by side in a row; 
the hammer or drop, which bears tin* upper or counter dii% 
is ilieu released, by tlrawing finwvard the trigger or lever, 
and let fall upon the lower die, on wlueli the disked plate 
lies. As tlie drop falls from a considci’able elevatioji, the 
violeiiec of the blov/ makes it Jiecoii aud bound upwards 
some ilistance ; tg prevent injury to the artielo and dies, 
.Avliich \v<nild be sure to result if the hammer were allowed 
to fall down again and deal Reiterated blows, the drop Tjii 
recoiling is caught by a pair of pall levers, locked into sticks 
fijed on the sides of the upright standards of the inachhie. 
-fhe shallow^ pan is now rapidly*sliitted* by means of tt)ngs, 
from the first to the second machine, and stamped again, 
to bring it nearer the required depth ; from the second 
machine it is then again shifted, in .the saiiie wVf, to the 
third, where it receives the liiial blow^ of the stamp, To 
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metq aup6rficial observation Kie pan looks* now as if it re^ 
qyired onjy paring the rou"h edges, and putting on tlu^ 
bandle, to make it fit for use.iy This is, however, Awy far 
from being ttie case ; oii. the eontrary, it is only now that 
the real worlc begins. It lias already bo?n stated that 
violent concussion tends to. iinpajjr the toughness of wrought 
iron, and to change the tit rous structure back to tlie original 
cry stalline and brittle atruiituye of cast iron. Now, tin's 
recMlt' is produced in the v;rougiit iron disk, by tbl^ powerful 
blows of the stauiping niaqliiiies ; to cori’cct this and restore 
the iroVi to* its proper condition, ahd also to prepare it for 
the subsequent operation of tinning, the pan is re-annealed, 
and then subjected to a systianatic. process of liamnicring, 
in winch the hammer* is made to full with tim greatest 
possible nniformity upon luie spot, the pan being moved 
about beneath it until .every part of it, from the centre to 
) the edge, has passed under the pane of tlie hammer. When 
this lias been fully .accomplished, the rough edge or rim is 
prop*ii’ly pared, and the ])aa thoroughly scraped with an 
appropriate iron tool, 1o remove every scab' of oxide. It 
is theii hf^imuered once more, and after this takiMi to the 
mounting-shop, where the handle, forged out of a wrought 
iron bar or*, rod, is fifruly riveted on. A great many 
attempts have of late been made at simplifying the manu- 
facture of fj*ying-pans by introducing the aitl of macliinery, 
but hitherto wilhoni success. Of the process of tinning 
we shall presently have occasion to speak. ^ 

TJie rice-bowls, sugar-bowls, &c., are stamped, as already 
stated, under the steam-liainmer, a inaeliine constructed 
upon the principle of Mr. N’asmytirs glorious invention. 
The limited space at our command will not permit a detailed 
doseriptiou of tliis most ingenious piece of mechanism, and 
we must therefore rest coinCent with presenting to our readers 
a few brief particulars of the mode of iiis Avorking. It is 
constructed soincAvbat after the fashion of the ordinary 
stflmping machine, Avith uj^right planed standards, which 
ser^^J as guides. The drop or hammer- block is connected 
Avith a piston-rod coining out at the bottom of a (wlinderin 
which the piston A\orks. '.High pressure steam is let in 
OA"er the piston, AA'hich raises it, together with the hammer 
attached ip it,,to any required height within its vertical 
range of miotion Ix'tween the two planed guides. When 
the vslve of the cylinder is opened the bteam escapes, and 
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iffic hfiinmer, wit^i the iipjjer (fle attafflied to it, falk oi\ flie 
disked pljitos that lie on tho lo\yor die, dipping with. unerring 
precision into the central parts, and converting the ilat 
plate into a bowl of greater, or lessMepth. 'i'he fori'e with 
which tlio liamftier is to descend may he m(.*asured to a 
nicety, by simply regnlatin,^ tlie Escape of, the steam from 
the cylinder. The deep rice-bowl^, tve., reijiiire, of course, 
severa) stampings witK diflev\^nt dkjs before "the ftdl ilepth 
is attained, aftca* Avhlch they patw thnnigli the.siiine 
eosses of annealing, hammering, SaC., as fry vug-pfrtis. 

The stamped tops and ifottoms for casks, kegs, buckets, 
eornbins, I’tc., are taken to another department oji the works, 
■where they are properly joined iji the variijns wavs, by 
seaming, soldering, riveting, to the'botly and oLIut parts 
of. the vessel to which they belong; thus, for instance, the 
bottom t)f a l)uckct is seamed on, and the lioop,then driven 
on to it. 'JMu) lieads of large casks for shipping cements, 
white-lejid, oils, arc generally secured with screw'-pius. 
Iron kt'gs and casks are no^v in extensive demand Aotli 
for tin ids and dry goods, as tliey present decided advan- 
tages over -vvoodcMi <aisks, being much more .dlrMible and 
secure. 

Ill the brazier’s department arc Inade tea-k^Jtlos, saiicis 
pans, and other culinary utensils, sugar-boilers for tlu^ VV'^ost 
Judies, and a variety of other articles too numerous to 
mention. The spouts of teu-kc,*fctles are made to assume the 
curved fomi in wjiich WH^ see them in the (in islnal article, 
by lining the straight tube Avitli molten metal, wlrich is 
poured in at one end, the other end being stopped u[) witli 
a [laper ])lng, and when the metal has become solid, ham- 
in(,Ting tho spout intb the jinpiircd shape, after wdiicli it is 
jdaced in tho fire to get out tin; fusihh) inetiil. The process 
of soldering is conducted pretty fleurly in the same way as 
for brass articles. • 

• C'onical sockets for bowls, sai^cepaus, &c., arc forged out of 
flat iron bars; the iron bai’^is spread sideways, or to an 
angle, with the pane of the hammer ; it is then bent, iu*the 
.gr«atc)r proportion of ifs lengthy within a semicircular bot- 
tom tool, which operation is also perfoAicd witli the pafio 
of the liammer ; the socket is then still more curled up by 
blow^s on the edges, and subsequently finishcd,tfpa»^ a taper- 
pointed mandrel, wdiich gives the socket the desired*conical 
sha*pe, withtha two* edges slightly overlapping at the mouth. 
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Tiio edgtrs Jiro iJieii welded together, eitliar in tlieir eiitipj 
l9ngtli or 'only at the end, to fne extent of one or two 
iuehes, in’ wliich latter case fho pane of the hammer is ust'd 
to draw together the i^uwidded portion of the edges. Jn 
the smitli’s shop are made also*, besides liaivJles and sockets, 
a variety of other articles^ such^as hoops, bucket bacds and 
ears, *tc. « 

The forging is mostly done by liand. A lift-liammer is, 
InnweVer, jilso employ <id ixi the smith}^ whicli is worked by 
foot. Tills piLstrinnent is called ‘‘ the Oliver^ The haiu- 
iner-h'ead ’-is about two and a ha^d* iiicbcs stpuire and about 
ten inch c.s^long ; it has a swage tool with a conical crease 
attached to it, a coiTesjjonding swage being fixed in. aRi juaro 
cast iron anvil block, about twelve inches long and broad, 
and six iiiche.s deep, with several round holes for punching, 
&c. !l^he hammer haiidle is from two to tw o and a half 
feet long, and mountetl in a cross s])indie of nearly e<jual 
length, which is suppprted in a wooden frame between end 
serc\j:s, to adjust tlie 'groove in the iiammer face to that in 
the aiu il block. To the jcigbt end of the liammcr axis is 
attached^a. iijhort arm about two inoli(‘S long, trom wliit'h 
proceeds a cord to a spring pole over Lead, aud fi chain to 
a treadle a little above dhe tloor of the smithy. When left 
to itself, the liaminor liandlc is raised by the 8])ring to a 
nearly vertical position, from wdiicli it is very readily brought 
down with the foot, giving heavier or lighter blows accord- 
ing to the degree of force witli which the foot is pressed 
down upon the treadle, 

ISoine of the articles made of w'rouglil iron, such as k<'gs, 
caskis, corn-bins, bushel m<?}isures, &c., are painted g(*ne- 
rally blue or green, or, brow- u, with bhwjk hoops, The 
painting sliop contains a large drying stove, heated by steam 
supplied from the boi]er,<i-in which the painted artich?s are 
drictL As regards japanning, we shall have (x^casion in the 
next article (on tin plate) to give a detailed descrijjtion of 
this procesi,. 

i'ryiiig-paus, bowls, and a variety of other articles, 
arb coated over with tin, to protect them from oxida- 
tion. 

Tin has a silvery white colour, inclining slightly to 3'^ellow. 
It is ver}r melleable, and may be laminated or beaten out 
into foilubout the thousandth of an inch in thickness, and 
cVen. much thiunor (^^ehite Dutch meta}'). T.t is not \\;ry 
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The specific gravih’^ of the pure inctAl ia 
AVlien bent or twistedjit mnits a peculiar creakiu*.'; or craeV- 
liiig jiouiul, to wluoli the of tin-cry” Jias been ^iven, 

and wliich is occasioned by^tlie fritAion of the crystals ou 
each other, VV^iien a bar of tin is rapidly bent forwards or 
backwards several tii^ies riii^iin^, iho teniperature rist's, and 
if the sfiuie operation is coptiuued filio bar becomes at last so 
liot tliat it cannot bo l\i^dd in,iho httiid. \Vh*?u rubbell, tin 
exbalos a peculiar odour ; it has so an iinj)leasaut 1a,sk^. 
It melts at 1 tl! degrees Fahreiihejt, and cyiitraol;s slightly 
on crmsolidatioii. When ftea ted to redness, with freehccess 
of air, it ra])idly absorbs oxygen. ^ 

There arc only two ores of tin, the so-called tin-stone, or 
Cassiterito, and the sul[)hitle, of which tlie former alone is 
fouiKl ill suHicient abundance for luctalliirgic purposes. The 
principal localities iii which it is found are, ip .Europe — 
Oornwal), lloheinia, and Saxony; iii Asia — Alalacca, Hain^a, 
and [illlitun. The quantity of tin produced from the ore* in 
Coj'uwall and Dcvonsliire amounts at {iresent to about JOOO 
tons [>6>r aniiuni. 

Tin is one of the tnosb cleanly and sanitary* of metals, 
and is largely consumed as a coating for culinary 'vessels, 
&c. In the [mrc state it is coirftnonly use<J for dyers’ 
kettles, and for tubes for gas-fittings, and other purposes ; 
the bearings of locomotive carriages and other maeliiiiory 
are also occasionally mado of tin. It is cxtiinsivoly used, 
besides, in tlie shjjpe of tin-lbil, for silvering looking-glasses 
by amalgamation with mercury, and for electrical and 
many other purposes. 

^It constitutes an irnpoi’tant clement in many alloys, im- 
parting hardiK-ss, wMteness and fusibility to ihem. It is 
the basis and jirineipal c«jniponent of the several varieties of 
pewter, also of Britannia metal. •'J’he better sorts of pew- 
ter generally contain about so — vS I parts of tin to It? — 20 
of lead, occasionally also a trilling ])roportioii of zinc, an- 
timony, 4fcc. The finest pewler, known in the trade i/k 
and teymj)cr^' is made of fin, with a very small projfor- 
tioii of copjier. Britaifliia metal contains 000 parts of tin 
to 01 of antimony, IS copper, siifd 18 of^ brass. It is aldo 
largely used for solder ; the common plumber’s soldei*, whicJi 
melts at about 500® .Fahrenheit, consists of 1 of tin to 
3 of lead ; the fine tin solder, which melts at 300®* '^ahren- 
heitr, contains % parts of tin to 1 of lead. ^ One of the ;nost 
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iinf/nrtant iisps of tin is fo77 manufacture of tinned iron 
pjnics, of^^tliicli we sluill have occasion to speak in the next 
article. 

The wrou^lit iron ?irticles ^intended to ho tinned, are 
taken to the “ department — a Ittrgc thoroughly 

ventilated shop, with a innnbev of vats containing dilute 
sulphuric acid, technically ternicd “p/e/r/e,” and several 
“ ])ots ” contatning molten tiiv„covered with a. layer ot‘ some 
oity or fatty matter, or pome other suitable material, to 
ket'p the snrfacq of the Uquelied metal free from oxidation. 
The articl?*s which it is intended To coat with tin are iirst 
placed in ^die pickle, wliicb thoroughly cleans them ; tlie 
a(rt:iou of the acpl being aided by the ap])lication of a gentle 
heal ‘obtained by blowing in the steam from the boiler of 
the engine of tlie establislimeiit. When the pickle has done 
its work, thp articdcis .are well waslu'd in watin*, properly 
dried, covered on the surface with powdered resin, and then 
dipp'ed^ into the tin bath; they are finally wiped and 
rubbed’ with herds. *Jf a vessel is simply to be tinned on 
tin; inner surface, it is after pickling, itc., in the usual way, 
Jicated, ^ruvl a portioji of the molten metal having bi^eu 
])Oured In, the vosscL is swung and twisted about to apply 
tlie till on ^11 sides ; afi'er which the excess of the latter is 
returned to the |)ol, 

LnsiJy, the bright parts of stoves, and similar articles 
in wrought iron, arc sometimes ground, but generally filed, 
draw-filed, rubbed with an emery rubber, and ultimately 
burnished with a two-handed hurnisher, with a leather strap 
or bridle attaclied on both sides of it, which serves as a 
stirrup for the Avorkman’s foot. 


TIX PLATE. 

*’On'e of tile most important manuficturea in iron is tJiat 
of Jirticlcs in tinned sheet iron, or, as it is more commonly 
cj&U‘d, iron, or tin-plate. ^ • 

^'"Tin-plain consists of sKeet iron, rolled out to various 
degrees of thinness, and coated on both sides Avith a layer 
of tin, whiclfc- forms AA'ith the iron an alloy uniting the useful 
(jualitida of both metals. The physical and chemical 
cliarjicters, and the uses of both iron alld tin, have alrdiidy 
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Ijpen "iven iu tliQ article oit wrought iron. Tlie ]>rocc,sii of 
tinning iron, no doubt, is rtot the same in all estalrlisliim^ntM, 
and tlio nuinufiicturers of th^ lAticle even aiVi'ct a 'good dt\M. 
of mystery upon the subject ; still, it may safely be averred 
that the difl'erer^jb incdhods pTirsnod at different woi'ks agree 
pretty nearly in all essential poij^ts, and the following may 
be taken as "a tolerjfljly aecnirate t^escriptiifu of the process 
most generally ado]ited atf present , 

4''he best sheet iron Xtihnrcoal /rc?a).is used for tin-|>latgs. 
The slveet iron, coining from the plate mill is cut f itli shears 
mto rectangular ])lates ditfi.'ivnt si/.es,*whiclk ari^jsiled, 
Avith a little sawdust sprinkled ^between each plate, i o keep 
tliem se’p:irato; the pile is immersed in dilute sulphuric acid, 
an operation which is technically twnned jiickli ng.V In 
four or live minutes the plates are taken out ot* tlie piirkJe, 
piled on a stand, covered with a cast iron box, termed an 
miiealhiff-pol, and exposed iu this to a dull rtal heat in a 
reverberatory furnace for twenty-four hours, ^i’liis process 
of annealing, w’hicli Avas first introduced by iNIr. ’fijoinas 
Morgan, in 3821), is a vast improvement upon ilit^old 
method of bending each ])late separately by iiaiul. into a 
saddle, ibrining tw'o sides of a triangle, and ])lacin^tlu‘bent 
plates in the furnace. The tiiiiieaLirl plates, Avl^eu cold, are 
passed hetwi’en hard polished rollers; this proA*ss of cold- 
roiling, it would ajipear, tends to harden ” the metal a 
little too much, and to impair iji some slight degree its 
ductility; to I'Oinedy this defect, therefore, the plates are 
ami(*aled again a? a low lieat; after Avlncli they an> washed 
iu dilute sulphuric acid to cJeaii aAvay the scales of oxide of 
iron that may have formed on the surface ; this latter 
operation is assistei^by a gentle heat of 1)0 or .1.00" .I'alir., 
for Avhich purpose the leaden cistern containing the pickle 
is generally placed over a heated Hue. Care must be taken 
not to leave the jilatcs too long in the pickle, lest they 
should become staiiiod or blkfercil. From the pickle tlie 
plates are transferred to a cistern idled Avith clean watiy, 
and scoured Avith sand and hemp or hurds. The plates, are 
noAV perfectly bright and chemically clean on tlie surfa^ie, 
Avfiich is an indispensable condiliion forihfc adhesion of tlm 
till. In this state they may be kept for montbs immersed 
in pure Avatcr Avithout rusting ; but a few minutes’ exj^osure 
to the air rusts them. 

The processor turning is conducted in a building spociaily 
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fitted lbr»tliG purpose ; this building is called the ston\ 
contains six cast iron vessels of* various sizes, witli proper 
iire-]»laces beneath each of t‘hc,m. These vessels, whitrh are 
technically termed “poits,” are arranged in a row from right 
to left. The extreme right is? occupied l^y the first pot, 
called the tinman^s-pan, wiiich is full of melted gi'ease ; the 
plateshaving been taken, to the sto\v,\Vith all proper care to 
kec]) tlu*, surljicc porfeclly bright and chemi(!ally clean, are 
iiwvie.’sed in tliis grease pot (ao. l),'aiKl left tiu^re until all 
a<picous u|,oisturo is evaporated upon tluan, and tlicy are 
completely, covoled willi the grt^aso. .Alter liiis tho>y are 
taken to the second pot, called the fhi-pot, containing a 
melted mass of about ten cut. of block and grain-tin, in 
nearly espial proju}rtiens, covered with a layer of mclied. 
tallow, about four inches deep, to protc'ct ilie molten metal 
from contact with the air: into this bath the greased jd.riies 
are pliinged'in a verficnl iH'sition to t!i(‘ jinmbei* of several 
luuidreds, and kept tb.(‘rc.for n si>aee of time, varying from 
Olio to tno hours, thodoath bci'ig kt.‘pt at a.s high ifMivpf.’j'atiirc 
as it* will bear without firing the grease*. As 1hi.> surface is 
not uiiiror^ply coven*<l in tins first dipping, tin* ])!ales are 
transferred from the tiii-poL to anolhovr vessei, called tho 
ira,iJfinf/ or (jippmf/-po / is divided into two eom]'.:.irt- 
inents, a lafgi’i* and n siualhM% each of tlmm cimtrdning a 
bath of inoltou tin (best grain-tin) covered -willi grc;iso. 
The plates' are plunged fiivst into the bath in the J.irger 
coni])artment, and loft there a sufiicient tiuu> to get the 
aurfacca unifonidy coated w'ith 1i.n. A long table stands 
belwccji the /iu’jwf and tho tlippliiij-po! ; to tliis the jiialos 
are now rcnifncd for the pursiest? of being wiped on both 
sides with a hcinperi brush, after whic]^ they are dip])cd in 
the second compartment of tho -wash-'p-.d:, which 'contains 
the purest tin. After tlip washing of a certain number of 
plates, say lo.CK.K), the contents of tho second compartment, 
having siifferod some deterioration tVom bocoming mixed 
with a sliglit proportion of -the iron and tin alloy formed, 
are»removed to tho first compartment, and theuce again to 
tho till-pot, tlie w'ash-])ot being replenished with a fresh 
quantity of grairi-tm. Tht. tinning is now complete, but 
the plates still require a species of annealing, to prevent the 
alloy on the surface of the plate cooling quicker than the 
iron, or-otherwise tlie fiice of the plate would be sure to bo 
cracked; besides, the superfluous tin must also bo allow'cd 
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Ijp run off. For .this jmrpcJso the i)lates are remc^'ed ^ a 
lar^e cast iron vessel, cnlled the (grease-|)ofc 

JVo. 2), which contains clc;in* melted tallow, or'iiiisultecl 
lard: this x^a^’t of the operation requires the neatest mana^o- 
ment as to th <4 teinpepatuiV of the grease, ■wlrich must 
neither Ikj too high nor too low for tlie intended j)iir[)ose. 
The pot has xnns lixdd withfn it to Jtoep the*j)lates asuiidi^r ; 
as soon as five plates ha\*e been t^*ansf(Trcd it, the lad 
•who assists the workiuan Jiffs the Ih’sf; plate out and IraiNS- 
h>rs it to a fifth pot, called the cohhpof, Mlled with tallow, 
lioated to a eonix)ariil[vely ilow teinperatnro''; as s«ori f!,a the 
•workman puts a sixth plate intq iS'o. I, the hoy rtaiioves the 
second to jSTo. 5, and so on. The ])latos are h‘ft in. .No. 5 
until they are cold enough to lie handled*. As tiny are 
Xilaced verLieMlIy in the several hatlis, a lisf or selva f/c of tin 
adluTcs to the lower edges. 1 o remove this, Iho pl.ites aro 
now, lastly, dipxied in the ao-callod /isl-jwf, “a cast iron 
vi'sscl, wlvhdi contains only a Sinall quaulity of molted tin, 
Ku(ii<.*iont to cover the bt)t^>in to the depth of a quarter of 
an ineli ; in tliis ])atli, wliicli is kept at a rather higli'lnm- 
■|)i*ratmv‘, the plates are left until the list or vriiv <d.* tin is 
melted, wlieii the platij is taken out by the ky, an. 'Id he list 
dotacht'd by a smart blow with a stijk. Thc‘])hjtos aro now 
finally cleansed from grease by rub I > in g with df^' bran, and 
then sorted according to quality and siz-e, and packed up in 
bosses, 'rhere are^ now smne twenty diftcnnit f|naliti(?s in 
co!)i!non use. distinguished bycevtaiii marks attached to the 
boxes ; the slau<L^rd for (piotation being what is le<*iiuically 
called. “ Common, No. I,” viz., 225 phiLes, i'l'l by .10 indies, 
weighing (exactly one cwt. in a l)o\. 

^ri.u> plat(‘s so jirepariid are worki^d nj) by thv.> tinman, or 
tin-idate worker, iuto a great variety of artidi^s rif culinary 
or di.Miiestic use, about whii-Ji wc \^ill now jirocecd to say a 
fmv words, ill coiiii(?ction v/itli our visit; to the 


TIN-PLATE, .TAPANN1N<^, AND PAPIER A1 AOtfi 
WO RKS, OK J.0.VER11)G K AND SHOO LI? RED 
IMERRIDALE STREET, VrOLVIiRlfAMPTON, 

which Mr. Loveridge, the only surviving xJ‘*'rtiMer, and sole 
re]) resell tative of the firm, kindly x)ormitted us to fliispect, 
atte*nded by q}ie of the gentlemen on the staff of, tKo 
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eat^iblisluncnt, 'vvlio proved a most competent guide, and 
nio^K; courteous and obliging witlvil. 

* To givh oiir readers some notion ot* the extent and import- 
ance of thes(j works, wcj, need otily state, that the number of 
tliilcrent compartments, many of tliem very large, nearly 
reaches one hundred. The whole of the 1)uildings, which 
of course cover *a large area, are consti ucted chielly of iron 
and bricks, the partition walls of corrugated iron, tJio stair- 
cfl^seaof stone and iron.* In Short, scarcely a chip of wood 
has been \ised in buihliiig this largo factory, wJn’ch may 
therefore Jairly d)e considered tirg-j)roof. 

All iniinito variety of articles of domestic and culinary 
use arc nfado here oi* tii’.-plate, such as baths ol* every 
description, coal-scuttles, scoops, cinder-baskets, laiu[)s and 
lanterns, mcat-scrcens, saucepans, stew])ans, graters, tea- 
kettles, coffee and te:i-]iots, trays, candlesticks, pails, buckets, 
(*ans, occ. itc. jMany 61* thi^ ])rocessca and oi)erati(uis iwo the 
same, or nearly so, as those described already in the artitjle 
on wrought iron. The tin-plate is cut into the recpiired 
disl!b, strips, t^:c., l»y means of circular or rotrtry shears, 
susceptil.de <if being set to any gauge required. A great 
deal of, Che work is done in the stamping shoj>.. wliieh con- 
tains a number of stanips, some worked by hand, others by 
steam. A/iong the articles raised by stamping may be 
mentioned dish covers, wln^ li require scvc.Tal repc'titions of 
the" process ; tliiy must be annealed c?ach time, otherwise 
the next blow of the stamp might break the plate. "When 
they come from the stamp they are puakered and full of 
wrinkles, which are tcheelai out of them l)ctwci?n rollers, 
moving in oppositi? diz’oetions, six covers being placed under 
the rollers at a time; the smaller rollers are worked by a 
treadle, the larger by hand, which is very hard work’ indeed, 
and, might certainly be more advantageously done by steam 
power. The so-called Victoria liegia Hip-baths (a patent 
of jMcssrs. L. & S.'s), and oilier bath^, have now a largo 
Jiollow sen*icircular heading put on round the edge, with 
thp hollow overlapping the jedge inside, which ellectually 
j^e vents the water splashing over the rim of the bath ; this 
yirge beading is ‘in ade by l^he stamp, in iiieces some eighteen 
inches long, which are afterwards joined togetht.‘r. The 
metal spouts for coffee and tea-pots are stamped in tAvo 
parts, jvhich -are afterwards soldered together. Lids and 
iyjvers for kettles, &c., are also executed by the stamp. 
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Jiainp-bowls, steivjjans, saifcepan lids, are first raised b^^tlie 
stamp, tlieii burnished tc^form in the lathe (see the anicle 
on (-iernian silver). 

Cylindrical and conical vosseJs lare mostly formed by 
statnping. process of •hollowing mouldings was for- 

merly jxn’formed on blocks of wood, with wooden mallets, 
but a very siinph) aAd ihgeuioiis niacbinc la now gejiorally 
emplo 5 ^ed for this j)urj3os(?. This ijiacliine consists of .three 
cylindrical iron rollers* tixotf m an iron-iramo ; two oiHlie^e 
rollers are comu'cted by tootbed wheels, so as t^ travel in 
opjjosite directions, exactly the saino as a pTiir of Jamiwating 
rollers for sheet molMls; the third or upper roller is placed 
above and jnst opposite' the other t\Yo, but is not comiected 
“willi them, and is accordingly free U> movA on its jwvots. 
Tliis uppoj' roller can bo raised or lowc.Mvd at pleasure, to 
niodity tlie diameter of the cylindrical vessel ; by ]dacing it 
out oi* level, c. with one end higher than iUo other, tlio 
conical curvature is given to the strip of inelal subjected to 
the action of tiie machine. Ilie top*x»tlgcs. of culinary and 
other vess(,*ls are gcmorally turned down and folded* '^S'^er 
wire to stiilcniiuul strongtlien them ; tlic up]H‘r rpHer (d' tlio 
boiuling or forming machine and one of the ]ov\ei**'i>nes are 
therefore turned into semicircular ^grooves, to^ receive tho 
thi<;ke;ijed edge wliich contains the wire; soi^etimca tho 
r(dlcrs are ornployed also for jireparijig iho seam or fold to 
contain the Aviro. The headings, Avhich are occasionally 
placed^iip«ai the edges of vessels, are juado in a species of 
draw-boneh, nnit^i in the same way as tulais, and arc tlieu 
slit opoji ill the swam to tho wiillh n.-cpiirc'd, according 
to the thickness of tho edge, "fheso headings are now 
made of Ilritannia metal, the application of which is of 
comparalivcly recent date, and considered a great impri>vc- 
nient. 

Tho perforated disks, &c., for strainers, percedators, &c., 
are now mostly procured from the so-eallt;cl metal perforators, 
*whoyc particular lino of hu«iiic*^;s it is to Huj)]dy thcjn to 
tin-ydate workers (see the a rticlo on zinc) . , 

The process of sej\iniiig, soldering, and riveting the sevciFal 
■parts of tho tin-plate vessels, &c., having been described 
ah'eady in the yiroceding articles ; wo may now at ouco 
proceed to speak of another important ymocess^ which many 
of tlie tin-plate wares have still to go tlirougl* before they 
arc» ready for ^he market, viz., the process of Ja])amiin^, 
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Jipannwf/ ia a itietliod of vj-miahing or la.^qiicrinj^ articler 
ill metal, ^wood, and otluT materifils, originally practised by 
the fTapancse, \Adtli a peculiar lacquer, tlio jiiic(3 of a tree 
which grows in the Jajtinese islands. This juice is obtained 
by making incisions in tho lower part of tlic trunk ; it looks 
like crea»u wlicn first oozing oqt, but Jurns speedily black 
in the air. The* dried jvice, which possesses the property 
of hardening Letter thaK any+pther lacquer, is oceasiorially 
hrouglit oyer to this country, but hardly ever employed 
now in the piocjess of japanning as practised Iuto, whicli 
dillerff frefin the ordinary method of varnishing simply in 
this, that after the application of e\Tiy coat of colour or 
A'^arnish the object so coloured or A’aniislu'd is dri('d in an 
oveu^r chamber, called a stove, and heated by Hues to as 
high a temperature as can safely be employed Avithout 
injuring the articles, or causing the AMviiish to blister or run. 
By this •method tAVO objects are attained, viz., in tlio first 
place, all articles so japanned, or, to use the tcclinical term, 
“i^tftyed,” are more uiirablc than they Avould be if simply 
left to dry in tho air ; and, in the second })laee, a consider- 
able savipg of time is effected, A\diich tends to cheapen the 
cost of the goods. 

For blaej: grounds, ‘drop ivory-black mixed Avith dark 
coloured anime A^arnish is used ; for coloured grounds, the 
ordinary paiiit(;r’s colours, ground with linseed oil or turpen- 
tine, and mixed Avith anime varnish. The colours most in 
use are*AAhiti! lead, Cobalt blue, King’s a'cIIoav, A^rmilioii 
(used more particularly to imitate tortdise-sliell), Indian 
red, verdigris, umber, and the intermetliate tints produced 
by raixiug two or several of them togethej*. The. varnishes 
most used are anime and copal. Tiie gi’ounds and varnishes 
are generally laid on Avitli painting brushes, or flat brushes 
made of fine soft bristlef-- Tin-plate articles intended for 
japanning, are first thoroughly cleansed from eAx^ry trace of 
gi’ease that may adhere to them, Avitli turpentine or spirits 
6i tar, then rubbed Avith simd-paper. Tliey are then ready 
to ‘receive the first coat, aftbr Avhich they are thoroughly 
dried in the stove. 

' For black japanned Avorks, the ground is prepared with a 
coating of black made as just noAv stated, by mixing drop 
ivory-black with dark-coloured anime varnish, which gives a 
blackef surface than Avoidd be produced by the japan alone ; 
and the object is then dried in the sto\e. From three to- 
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coats of japjfn are afterwards successively appliecVtlie 
work being always thoroii^hl^' dried again in »'.he store 
between tbe laying on of cvery^ fresk coat. 

For brown Spanned Avorks, unioer is mixed AA'itb the 
jajian to give the required tint,^ the process in all other 
respe«.‘ts being tbe same as^or bla'ek japanivc^d works. 

For eohnirod AVOi*ks no japan is dsed, but they are sjjnply 
painted wit li the ordinary p.ni bier’s colours, prepared as just 
now stated. 

The colours arc in’otectc^l against atmospbpTic 'i^ntlupnccs, 
and made to shine with greater brilliancy, by’' two or three 
coats of copal or aiiime varnish. Superior articles receive 
as many as live or six coats of varnish, and are fyially 
polished. 

^.riio ornamentation of all sucli articles as come under the 
hear! of Toilet AVares, is elfected by^ the ordirary mode of 
painting with the camel’s hair pencil, or some lltting substi- 
tute; Avb ere imitation of woods or m^arble is iutendc'd, tlie 
ordinary grainer’a tools are used. Many patterns are -pro- 
duced upon tlio various artiidea by a process identical Avith 
that employed in the potteries, viz., by Avliat A ethnical ly 
called tramfer pinntinf/y The designs are etched on 
oo]ij»er-plat(^s, and printed on a species of tissVuJ paper in 
the retjuired colour, the paper is then placed Avit lithe jirinted 
side upon the part of the object Avhicli it is intended to 
ornament, and rubbed down upon it witli a ilannol rubber ; 
the paper is then^Avashed away Avitii water, which h'aves tlio 
di'sign intact. The coTn])osition of the ink or colour used 
for transfer printing is a subject on Avhich it Avoiild a])pear 
some mystery is aflected by the printers ; there can be no 
doubt, iiowcAT^r, that boiled linset‘d oil forms one of the 
chief ingredients. 

Gilding is executed by pencilling the design on the object 
Avith japanner’s gold size, and when this is nearly dry, but 
•still eJammy, covering it Avith gold-leaf, burnishing Avi% 
agate or bloodstone, and lughly varnishinc: Avith cmial 
varnisl). The parts Avhich are to be in dead gold (callpd 
are left unbufnislied, and, pi tliiu coat of size or glue, 
slightly warmed, is passed over them. 

We will iiOAV, in conclusion, giA^e a brief description of 
the manufacture of articles m pawner mdche,ys'hi^c)i isj^arried 
on by Messrs. Lov.eridge and Shoolbred, in connection Avith 
their tin-phite*and japanning AV'orks. 
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Tbere are at present fiYe"priijci])al va^eties oi painer 
mdclte known in the trade, v^z. — i. Sheets of paper pasted 
together upon models ; 2. Thick sheets or hoards produced 
by pressing ordinary paper-pulp between dies ; 3. Fibrous 
slab, which is made of the e6arse varietidfe of fibre only, 
mixed w ith some eartliy mlitter, e,nd certain chemicMl agents 
introduced for the purpose of mndcriiig the mass iiiconi- 
bustiblo; a ctJinehtiiig feizo Ls'. added, and the whole well 
liifi'a(fcd together w i th the aid of steam . Tlie kneaded mass is 
passed reprtitd’cfiy through iron rollers, which operation serves 
to squeeze it out to a perfectly uniform thickness ; it is then 
dried at a proper tcnipcratnre ; 4. which is 

niade^of pulp of paper mixt‘d ivitli wljiting and glue, pressed 
into plaster piece-moulds, liacked with paper, and, when suffi- 
ciently set, Jiardened byVlrying in a hot room; o. JJarims 
Caramio papjer mdclic^^ new' composition, patented in 1858, 
which consists of paper-pulp, rosin, glue, dryijig oil, sugar of 
lead, mixed in certain fixed proportions, and k)u*aded 
to^ 5 ^bor; this composition is extremely plastic, and j nay be 
W’urked, pres^iod, or moulded into any required form. It 
may he «f)V‘eserYed in this plastic condition for .several 
ino’nth.s by keeping the air away, and occasionally kneading 
the mass. ; 

Tlic first-ment ioned variety of7;«/7/cr w/Mc alone engages 
our atteution hei’O. A special kind of paper, of a porous 
texture, js manufactured for this purpose. An iron mould 
of soniovVhat smaller size than the object r^upii red is greased 
with llufisian tallow, a sl^jet of the paper is laid on to 
the gr(aised surface of tlic mould, and covered over with a 
coat of paste mado of the best biscuit flour and glue, w'hicli 
is spi*ead evenly all over the sheet with tlie hands, another 
sheet is tlioji laid on, and rubbed down evenly, so that the 
two sheets are closely parted together at all points. After 
this tlie mould is taken to the drying chamber, where it is 
exposed to a temperature o( about 120'’; wdum quite dry,, 
wliich it takes several liours to accomplish, it is carried back 
to pasting- room, and anotlier sheet laid on with another 
coat of paste, after which it is retuined to the drying 
cllambcr, and the sd'nie operation is repeated over and over 
again until pufilcient thickness is attained, wdiicli for 
superior articlf s, such as are manufactured at these works, 
requires from thirty to forty sheets of paper, mid of course 
as^msuy coats of paste between. The shell is- then removed 
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^roin the nioulij, and pljitieiJ to shape with a wirpenter’s 
plane, after Avhieh it is dipped in linseed oil and spirits of 
tar to hardtju it; this chiyigps its colour from ^i^ray t»J a 
dini^y yellowish-browTi tint. The article is then stoved, and 
seven or eight, coats of vailjish arc laid on (with a stoving 
after each), 'which are cleared off^each time, any inequalities 
of sijrfa(?e being fiially rfeinoved^with pu«h ice-stone. Tlie 
number of drying procegfees the articles havq to go through 
consume so much time? tiiat'A takes tliree or four W(it?k^ta 
fit them fur ornainontatiou, which is ap])li£iJ»iu lironzo- 
powdor, gold or colour, n»d for nfany a^ticitSals^iinlilothe^■. 
of-pearl. The onuimentation of those articles is sometimes 
elfeetod in tlie highest stylo of the painter’s art. It was in 
AVolverliamplon that Bird, R-..A., wprkod as a “ jripajjner,” 
the technical name given to an '' ornameiitor and wo 
believe some other of our great artists have sprung from the 
pursuit of this occupntion. • 

The gold-loaf is laid on with a solution of isinglass in 
water, tin? design theji pencilled oik with asphalt um, tiro 
suporll.iiou.s gold removed with a dossil of cotton dip[j^i3i 
water, which ItJavea intai*.tthe parts touched w'ith asphaUiim, 
and the latter is linally removed with essence oftArpeiitine. 
The cotton pledgets used arc of cyurso carefully cnJlccted, 
to recover iho gold removed hy tluMn. As* regards tho 
burnished and the dead parts of the gilding, wc refer to tJio 
concluding remarks on japanning. 

»Si‘veral coats of shellac varnish arc now put on, and the 
artich* is stovedfit a heat of 280^ Fahrenheit, after wliicli it 
is pr)lish(*d with rotten-stone and oil, and brought to a 
brilliant siirlaec by hand-rubbing. 

Designs in inothcr-of-pearl arc laid on with black varnish, 
the arth'le is then varnislied all over, and the varnish 
removed afterwards from tho dt^ign, with pumice-stone ; a 
new coat of varnish is then laid on, and the pai*t covering 
tho design again removed 'with pumice-stone, and tho same 
* operation is rt'peated, the vArnisli bedng always removed 
from over the design w'ith puaiico-stone after each fresh ^oat, 
until the surface rises Jevel with the design, which it gfime- 
‘ rally takes from eigl^t to ten co^tsof vi^jnsh to ncconijdmh. 
Ornamental lines, 'writing, &c., are put on with colour. The 
inlaying witli mother-of-pearl is a most laborious process, 
owing to the small size of the pieces at the ifrfist’s /lisposal, 
anil tiie necejsity.pf attending to a proper distribution and 
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fitting of. lights and shades, Ifst *a mere gaudy daub should 
be ]Jt o(liiced in lieu of a tasteful t?.csigQ. 

• Objeeta ornaniented with inother-of- pearl arc subse- 
quently coated wdth several layers of shellac varnish, stoved, 
and polished. 

A, great variety of elegant articles in piupier mnchi are 
made at these ■ works, such asS* tea-tfays, tables, chairs, 
screG;Ts, work-boxes, inkstands, portfolios, <&c. 


EDGE TOOLS. 

f 

03f.7i of the iilfost important uses of iron is for the inauu- 
facture of edjfe or cuUlnrj tools. 

Edge tools are generally made either of cast sted or of 
sliear-stael ; *or the body of the tool is made of wrouglil-iroii, 
tlie cutting part of iempered siieai’-steel or temponNl (*ast- 
steel. Steel is a carbide of iron, that is, a c})emi(ral com- 
pdTTfid of iron, with a A eiy small proportion (about A to I ])er 
cent ,) of carbon. In G(jrmany it is produced dir(»ct from 
pig iroi),*^which contains about 4 or 5 per cent, of carbon, 
not, hdwever, it would appear, in chemical combination, but 
simply mecKanically mixed with the metal. IHjo pig iron is 
worked in a suitable furnace until the amouni of carbon in 
it is reduced to the proper proportion. The x)rocess of de- 
earhouizatioii, though apparently simple, requirtis great care, 
skill, and judgment on the part of the •workman, aiul is 
rather t?xpeusivo ; besides, the product, which is known as 
naluml or German steel, has always one great defia:!:, viz,, 
iron is produced along with the steel, and becomes intimately 
mixed up Avith it tliroughout the mass, thus destroying its 
hardening quality. ^ ■ 

The English Avay of making steel is the reverse of the 
Gorman, the article being produced, in England, hy the 
«>.rbonization of pure inalleable iron bars; the process is 
gen|*r;illy called cementation^ and tlie product converted or 
ceviented steel. The best steel is produced from the iron 
o]ptained from the Ihiiiiiemora ores in ^^v^eden. 

The cementing furnace, in Avhich iron is converted into 
steel, is of rectangular shape ; it is covered in by a seini- 
eirciilac arcIi,'Avith a circular hole left in the centre, 12 
inches in diameter, Avhich is opened Avhen,thefyruace is cool- 
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ing. A largo ccine or liootl, ^0 or 40 foot liigh, o]#oji at tlio 
top, is built around it, wlJicli aen-^es to sheltor tho liii'fiace 
'witln'n, also to increase tbc lirabght and curry oil' tljo sinok'e. 
The furnace contains two troughs'^ or cheats, tcclinically 
called pots , #:iade either ^of lire-stoiie or fire-brick, ajid 
each of them 16 feet loii*^ by 3/eet Avide and 3 feet de<;p. 
They arc placed on oppoaire sides ^of the grate, Avhicli occu- 
pier's the Avhole lengtii of the fui'^ace. Twp openings in 
the front of the arch*, one 'above each pot, serve to «dinit 
and remove the bars. These openings are .^imt 8 Indies 
square; a ])iecc of iron k placed iu cacli,*<Lpoiu\vhh?h tho 
bars slide in and out of the furnace ; ii third, much larger 
ojiening, in tho middle, between tho two pots, servea to 
admit the workman Avho charges the pots. The grate iv^open 
at each end, wIjcto it is supplied with fuel (coal) ;,i.he fiaino 
rises between the two pots, anil passes also below and around 
them, through a number of horizontal and vertft'al Hues and 
air-holes leading to the cliimiieys. The pots are, of course, 
charged before the fire is lighted. The workman enters by 
the large opening in the middle, and proceeds to cliargo'tte 
pots Avil.li aiternate layers of charcoal powder and iron bars. 
Th(> clnircoal powder or dust used in the process V techni- 
cally cal leil c&Hient; diareoai madefi’iQin hardwood is generally 
considered the most suitable ; some maiiufactiirei’S, liowovc^r, 
use soot instead; others, a mixture of nine parts of charcoal 
dust and one part of ashes ; some add also a little salt. The 
workman spreads a layer, about two inches deep, over the 
bottom of the pf)ts; on this lie places a layer of iron bars, 
which he lays down fiat, near eacii othcj*, (‘xcept those next 
to the side of the pot, Avhich he places an inch from it ; lie 
then spreads another layer of charcoal dust, about an iJich 
tliiclc, over the bars, then again a layer ot* bars, and so on, 
alternately, up to within six iucljfjs of tlie top. Tlie top is 
now covered over^ first with a layer of charcoal about an 
inch or an inch and a half thick, then loamy eartii, four or 
live inches thick, so as to cemeut the whole closely dov.oj^ 
to ensure entire exclusion the air. The full ciKir«;e is 
about 10 or 12 tons. , 

* The lire is now lighted belowfc and bejjwecn the ])ots, and 
the iron gradually heated. It takes about four il-n s^to 
heat it through; the furnace has then attained its inaxiiiium 
heat, which is maintained for two or three dkijs ; after this 
ii test bar is ^rawu out, to see how tlie couA'ersiou is going 
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on. ^ The* licat is subsequently regulated according to the 
degree of^ hardness which may beVeqiiired. The process is 
considered complete when the cenieiitation is found to 
extend to the centre of'’ the test bar. Eight days generally 
sufiice to convert iron into soft stetd, and from nine to eleven 
days to convert it into the hardc^r sorts^ * 

After the ternfiination of the process, the converted bars 
are fmind to « have slightly increased, in length the one 
hwndl-ed and twentieth part, in weight the two hundredth 
part, on ail ; on lircaking a bar across, the texture 

is found t<* be no longer fibrous, but granular or crysialline. 
The (jonverted bars are also covered with blisters, which 
w(n*e formerly attributed by some to the ex])aiisiou of the 
miniiSe bubbles of air* within them, by others to dilatation 
of the metal 0(jcasioned by the xireyence of sulphur, various 
salts, or zinc ; but which it Avould now appear are simply 
occjisioncd by im])erfections in the iron, being thrown up in 
the unsound parts by the dilatation of the metal, and intro- 
duction ot‘ carbon bdtivcen those laminre whiidi are imper- 
iectly welded. 

These blisters on the surface have procured for this article 
the welbknown appellation of hllislcml sted. In this state 
it is not suited for the manufacture of e<lgo tools. lit it 
for the latter purpose, it is pas.s(?(l llirough the [)rocos.s of 
ahearinff or b}' which it is made into dimr^afed, so 

called, according to some, from its having been niucli used 
in the manufacture of shears for cloth mills ; according to 
others, from being origiiia:liy oinplo voil in '‘the man iii act are 
of shears for cutting the w-ool from sheo]). 

The blistered steel is prepared for tilting by breaking the 
bar into lengths of about tliirly inehos, piling six or eighi; 
of them together, and securing the ends within an iron ring, 
terminating in a bar abow.t five feet long, whiidi serves as a 
handle. Tlxc pile is then raised to a welding heat in awund 
furnace, and is covered w'itli sand, w-hich, melting on the 
mirface, ana running over it like fluid glass, forms a pro- 
tectflng coat to defend the metal from the oxidizing iiinuence 
of* the air. When the proper degree of heat has he^ni 
attained, the faggot^or jiile^s removed frrim the furnace and 
placed under a hamm(?r, w'hich unites the piectis iuto a rod 
or bar, and f loses up internal fissures. This rod is then 
again bv-ought^o a welding heat, and in that condition sub- 
mitted to the action of the tiU-hammer, which, w-e shall have* 
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occasion to desenibe in the coiirao of this arti(*le. The effect 
of this process is to resSoro the fibrous charact 9 r o \ ' the 
metal, and to close all the Jodso ])arls and seams. Hheav- 
steel is close, hard, and elastic, and retains the property td 
welding; it is also capable 5f being polished. It is much 
used for tools ‘cfun pissed jointly steel and iron. 

Shear-steel, though unqiiostioiiiibly vatf^Iv superior to 
blistered steel, is by jiio *me;ju3 fnic from detects, not •even 
after having passed through several til tings ; the ^reat 
inlierent defect in it is inetpiality ^of texture liardness, 
the outer parts of the barif being invariably fliid iwaviydably 
more strongly carboni/.cd than the inner and central layers.^ 
Tliis defect may, however, be <uired, and uniformity ot 
texture and hardness taisured throughout the mat-vi, by 
another process, viz., * 

Tins jirocess consists in melting blistered steel, pouring 
the melted metal into cast iron moulds, and sifbj(;cting the 
ingot obtained to the action of the hammer or rolU'r. 

The blistered steel is broken in pieces and charged into 
crucibles made of Stourbridge ckiy ; these crucibles 
shaped li ke a barrel, and fitted with a cover, cemented down 
witli a fusible lute, which melting aflor a time, nviik(‘S the 
joining the tigiitor. i'laeh crucililoiicjau stand ^ircc charges 
a day, after which It is burnt throiigli ; the lirst c.harge, 
about 30 lbs., takes from tiiree to four hours to melt; the 
second charge, about 32 ibs., about three hours; and Ibe 
tliini, about 28 or 30 lbs., from two hours to two hours and 
a half. The fuil^accs ai’O common brass-founders’ air or 
wind furnaces, each of them just largo enough to hold two 
crucibles. Coke is tlie fuel used, the consumption averaging 

tons per ton of cast steel. There can be no doubt but 
that the Patent Plumbago Company’s crucibles w«>uhl 
answer the purpose much better ^han the Stourbridge clay, 
and would ensure a considerable saving of both time and 
fuel. 

Tlic ingots are re-beated in an open forgo fire, then passed 
under a heavy helve-hammcT, weighing several tuns, »the 
blows licing dealt gently at first, in consideration ot tiie 
crystalline structure of th<? caat inetal«; but as the fibri^^is 
structure is gradually restorixl, the strength of tlio lilow.s is 
increased. The steel is reduced under the helve-hainmer to 
sizes as STiiall as three quarters of au inch srfuare. •Smaller 
bill's are fiuisl^ed ander the tilt-hammer, and rollers are also 
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occasionally used, especially iyr sstcel of roniid, semicircular^ 
and* triangidar sections. 

•Cast steed is the most ’uiirfowu in texture and hardness, 
and altogether best suited for the making of cutting tools, 
especially of those made entirely of steel, pome sorts of it, 
liowcver, will not stand tbp ordinary process of w'olding, and 
are, therefore, altogether^, unlit for tools* made jointly of iron 
and steel. 

^.Tlie total (j'uantity of steel manufactured in England may 
ho said to gi^ceod HO, 000 tons per annum, which is more 
than the v^otaf^production of Vomce, Germany, and the 
Unitful States of America together. 

We will now ])roceed to give a brief description of the 
gCTUvral process of imjnufactiiriiig wrought iron and stool 
into edge tools and cutting instruments, which we had the 
opportunity of witnessing on the occasion of our visit to 

MESSES. JOHN VA.TBS AND CO.VS MANIJFAC- 
TOEY OF EDGE TOOJ.S, EXCIIANGl] WORKS, 
ASTON, AND rillTCIIETT STEEET WOEKS, 
EIEMINGHAjM. 

Tirr. ])rincipal part of the business of the firm is done at 
the Excliaii<5‘ Works, Piston, ’ where some 400 workmen are 
em])loyed. The promises cover a very largo area, niul con- 
tain two hammer or tilt liouses, and a niimber t)f forges, 
cutting shops, grinding shops, &c. Wo were conducted 
over the works by a son of Air. Henry Yates, who kindly 
alfordod us evojy desirable infornuition, and to whom wo 
beg to express here our best thanks for his courtesy. 

TMie tilt or hammer houites form ^he principal, as well as 
the most interesting part of the w’orks. They are i>f very 
considerable size, and contain, besides ton large and two 
smaller tilt-liainnicrs, a squeezer, a roller, and shears, all 
worked by steam-poAver, supplied by five engines and live 
jioilers of about one liundrod horse-power in the aggregate, 
wdiicli consume about 100 ton# of coal per week. 

,!ine tilt-hammers, w'ith their anvils, are set upon substan- 
tial fo Hilda tioris of masonry, timber, and east iron. The 
hammer consists oi two parts, the heha or handle, and tlie 
head. The helve, which is about ten feet long, is made of 
ver}' spoilt Innber, tliorouglily seasoned, and secured by 
strong wTOUght iron bauds; it is fitted, into a cast i];oa 
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|ocliOt, called a Jiurst, witli tj’unnioiis cast upon di, which 
run in iron sockets calledH>oyts. Tlie head of tlio lyuniner is 
made of cast iron, and is firmjy i^ecured to the helve; the ham- 
mer is raised by means of a succossibii*)f camfi, varying in num- 
ber according t^ the lesser dt greater number of blows the 
hsiininer is intended to strike per nynuto. The cams (oecasion- 
ally called also cogs* ears, tappets,^ or wipers) are fixed in a 
massive cast iron collar mounted n]]on a sliaft^provided -with 
a heavy ily-whecl. Tfie motion is api)lied at the tail of the 
helve, by the cams of the revolving collar or \vhecl engaging 
the extreme end of the tril, and depressing it u;itil-<listin.- 
gaged again in tlie further progress of the revolution of the 
wheel, when the head of the hammer falls wdth considerable 
lbr(*e (ctpial to about one ton w'cight) npon*thc anvil. ^Tbe 
latter consists also of two parts, the a/ovk, which is of cast 
iron, and rests upon a massive wooden pillar strongly secured 
by wrought ir«)ii rings, and supported by the msfsonry of the 
foundation ; and the aiwil, which is of cast iron like llic heail. 
The number of bloAvs dealt by the liaiumer generally varies 
between 75 and 150, but may be raised to as many as 
400 per iiiimjte. 

j\Ja]iy edge tools, sucb as shovels, spades, hoes, it\attocks, 
cleavers, &c., are partly forged aii^i plated under the tilt- 
hammer. The objects having passed throiigft the prepa- 
ratory stages, technically termed iitouMinj, by ordiiiaiy 
hand-forging, are spread out under the broad face of tluj 
tilt-hammer, t])C W’ork being occasionally greatly facilitated 
by an ingenious wntrivance, viz., a kind of swing, consisting 
oi* a board ,suaj)eudod by iron rods from the ceiling; the 
W'orkmaii heiug seated in this swing, is therc?hy enabled, witli 
a very slight motion of his feet, to advance or recede with 
ease and rapidity, and place himself at pleasure in front or 
on either side of the anvil, as the i)n)gressivc chaugos of the 
work may require. 

Although the fotindations on wliich the hammers are set 
are carried to a considerable ikq)th, and consist of a heavy;, 
mass of masonry and timber, to dimiuisli the concussioj,! of 
the blows, yet even short stay in Messrs, Yates’s tilt 
hCuse, with tw-elve.roviathanhaiiimers agtivoly at work, aij^d 
their heads, each of them w'eighing several cwt., falling on 
an average 150 or 200 times per minute upon solid metal 
anvils, is by no means over-pleasant, the noise'' being abso- 
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liitely stfiiiDing, and the viVation felt th^ougli the who!/? 
body. 

' In the forging of some todls And implements the squeezer, 
or hinged press, is sulwtituted for the hammer. This engine 
consists of two powerful jaws, of which tl#® ii])pcr is mov- 
able, the lower, which fowis the anvil, ^lixed. Tlio movable 
or working pari? makes from 50 ‘to 00 motions per minute; 
it is* set in motion by a erank,^ worked by a large fly-wheel. 

, Thc rolJrrs are the same as the common laminating rollers 
of th(5 slic.^i-fr^m rolling mills. Tlieir use is coniined to in- 
ferior-arti^bles, all tlie better sortaSof tools being plated under 
the hammer. 

The <*onsist of twm eutting edges or l)lades of liard 

steel firmly boHcd, one to a lived frame, the other to a. mas- 
sive lever, whicli hinges upon an axle, and is attached at the 
lever end to a oounecting rod moved hy a crank from the 
shaft of theVngine. At every revolution of the axle the jaws 
of the shears are made to open and shut alternately, divitling, 
ajmareutly with perfect ease, iron or sterd bars of an inch or 
' lm5*c in t)ii(jkness. Wo saw ihftn. at work n]>o.ri iron bars 
three (piarlxa-s of an inch thick b^ three Inclies wide and 
tAventy-Jijot long, which they ehopj)<;*d up into some; forty 
picci's ea(*h^viih as n\iufi ease and in about tlie same time it 
would I’eijn'ire to take as many bites out of a sponge cake. 
"WJionever the workman who was feeding these ijisaliatc, 
ever-opening, ever-shutting jaws, came near tin? end of the 
bar, we could not lielp slivuldering at the frightful danger of 
mutilation to whicli lie exposc'd his fingers, pushing them, 
with tlie last short end of the bar betwcmi them, close up 
to the cutting blades. Familiarity witli danger is but too 
apt to breed contempt of danger, as any body can testily 
who has luul opportunities of visiting largo faefories. Only 
a few' mouths before, a frightful accident had taken place at 
Messrs. Yates’s works, an unfortunate ajiprentice being 
crushed to deatli by the wheel of one of the engines ; yet we 
^id not obstnwe that the workmen and apprentices on the’ 
I)rtcnises gave a wider berth t?mn usual to the shafting, &c., 
of the engines. 

« All almost infinite numbor and variety of edge? tools are 
made at Messrs. Yates’s w'orks, such as adzes, axes, hatchets, 
pick-axes, btill and pruning hooks, spades, shovels, hoes, 
chopptxrs, mhrtie-kiiives, cleavers, augers, tap-borers, chisels, 
gouj^os, plane-irons, scrapers, caitlkingvirong}, chafl-kiiices, 
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itc., some of •them wliplly-^f solid steel, otliors* of steel 
and wrought iron jointly — thaj: is to say, the l) 0 (ij' of the 
tool is made of wrought iroii,*thc cutting edge of steel, which 
is inserted in a cleft, or hetw^‘en the \ wo tails of a piece, or 
mould of iron folded together, or, as in tlie ease of spades, 
for instance, between the two mbiilds of which tluj tool is 
made ; or, as for plano-iro^js and sof'ket-eliisels, for instaiico, 
laid on the outside. T1*e forna^^r protess is t(K'lrfiically tinned 
sletdhiff ill Ilya centre^ tlie lattcT HtiivVnuj on the face, '* » 

"We will now giv(» a brief description of^ 1 1 process of 
making a hatchet and a ^lovel of wrought iroit^and steel 
jointly. AVhen the bar lias becMi divided by the shears into 
th(.‘ recjuisite lengths, which Ihon receive; thoiiaino of monUh^ 
a niouid of proper length and width is selected, lioaletl 1o 
bright redness, and a jiiece ol‘ steel w elded on to Ihe ciaitral 
part, wliicli is intended form tin* pole of the liatchct ; one 
half the length of the mould, on both sides of* the central 
part on w'liicli the steel has been welded for thi‘ pole, is then 
thinned and extended sideways into pi’cijectioiis, after whjcli^ 
the w'ork is folded, .'it the central part, round a tapering 
mandrel of the Hoetion of the intended e\e, aii^l welded 
across tlu; line of demarcation between the extendvd por- 
tions and the untouched tails. 1'he taper! mandrel is 
then agaiji iutroduced iirl<^ the hole from both sidi^s, which 
serves to make the eye a little smallci* iu tlio middle than at 
the openings on both sides, so that the liaudio of the tool, 
wl-icn carefully htted .and wedged in, will always retain a 
iirni bold of it. *VVlion tlio eye has thus been perfected, a 
slip of tlic best cast steel, of tluj required leiigt li, is inserted 
between the two tails of the iron, as yet of their original 
size, up to the lirst w-eld, and all tJiree are weldiid together 
to the proper extent. The work is now' put into a hollow 
fire, and the combined iron and -iteel .are then (b’awii out 
sideways, to the required width, under the tilt-hammer. 
.After this the tool is llatteued^ and smootlied witli the fac'O 
of the liaminer; the hanuiier-inaji dips the liainmcr iu tlicf 
slake trough, and lets fall upon the anvil a few di’ops of*the 
. ^vifttor wdiicli it takes irp; wlion the red-hot metal is ndw 
struck upon it, the* ensuing exjdftsion of»tlio water serves ^ 
detach the scales, tliat w-ould otherwise be iiidimted in the 
work. After this the edges are pared with ^jears to the 
required pattern, and trimmed with a round-faced hamsner 
or*a top fullef. 



METAT. ^M'ORICSIf OPS. 


Oi 

The fjarings are used for gfm-L?irre].«, &iJ. 

.For sftovels, two moulds ape drawn out; at one cud into a 
louf^ strip ; they are thou liiid one on the other, a small 
triangular space being kept separate by a layer of sand 
placed between them, t o form the cojjre; after which the 
two moulds are, joined and, wil^i a steel slip inserted be- 
tween, welded tog<'iher bn all sides, except tbo stray) and 
tlie cbllre. ^ihe sbovel-plate*is tht**]! passed through the 
nailers, aivl afterwards tilted or ‘‘diokied.” Tlie colire is 
now opened Imtho insei-tion of^an aj)|)ropriate tool, after 
which the work is set, and cut and trimmed into shape ; the 
holes for the nails and rivetj^ are then i)nnche(l out, and the 
tool is finally treed np. 

^\'hcn the tools have arrived at this stage of mannfaeturo 
they are ready for the griuding-shoy), whore they are 
ground, eitlv'r eyiiite bright, Avhich means ground over the 
whole surface of the tool ; or half bright, or sim]dy at the 
edges, tlio imgrmind j)art being aftoj’wards genm ally either 
JiJ/iWid or black ja])anned. After jbe tool has been y)roperly 
ground, it is glazed or well polished Avith cuumt. For 
grinilin"y .l)erl)yshire and Yorkshire grindstones, oi* dilforent 
degrees of density and eoarseiioss, are used. The glazing is 
douo on AviAiidcu wheels^, coA’cred with leather and cliarged 
Avith emery poAvder, Avliich are technically ealh^d hohn or 
fjlaxn's; thej' are generally used dry, immediately afier tho 
tool hasjeft the grindstone. 

The scrap iron of the Avorks, Avhich of j^coursc contains a 
good deal of steel, is sent back to the iron-foundry, where it 
is made into a siiyjerior kind of iron. 

The blast for tJie forges and holloAA^ fires, &e., is supydied 
by means of a revolving fan Avorked by a small steam- 
engine. 

We noAv come to anotldr important branch of the busi- 
ness, viz., the manufacture of the wooden handles for the 
tools, Avhich are hero nmdi^ on tho yn'emises. They are 
made yirineipallv of ash Avnod, wdiich it Avoiild ay)y)ear is best 
suifbd for the purpose, at least in England. 

*The timber is sawn into H -inch* ].)lanks; the outline ^f. 
life intended handle is th^ Iraocd on the plank, and tho 
shape traced saAvu out hy a circular saAv, after Avhicli tho 
rough handle ^ y)roperly turned in the lathe. 

^Thc fiandles or trees for spades, shovels, hoes, forks, &c., 
are cither what is ^ technically called njp.Arcc handles, wliich 
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are made in one^ piece, oj* cr\ttch-iree handles, whfei ar 
niade in ‘two pieces, the crutch being put on to the top of 
thtj handle. The eye-treo* handles are cut out with a 
broader pai’t at tlic lop ; a sn^all liole* is made in this part 
■vvitli a rovolving'gougirig tool, and the eye is then properly 
out out by a aniall steam sa^v. 

Some handles are bent;^to effeebthis the tree is boiled 
in water, then put hot» into :^•bend>ug machine, wherc^ 'it is 
gradually scre\ved into the dcsirc/l shape, the screws being 
worked by hand; the operation is, by no inpans #nniforinly 
siutcossfui, as even with th? greatest care, and evt.'ry atten- 
tion to the details of the prot^ss, a certain proportion of 
the trees are always sure to break in the bending. 


AG IllCLTLTUUAL IMPLIBLENTS AND jVtAi’IIINES, 

A DAY AT T3tE OWELL WOllKS, IPSW^ICH. ' ' « 

Ej irev years ago the only implements in eommort use for 
the tillage of the soil were the plough, the han’ow, and the 
roller. These \vere of most priinitivft construeti^n, and had 
few features in coiiimon with thtj mode'ru iiiiplcnients bear- 
ing tli (3 same name. In the barn the Hail still inaintaiued 
its place ; winnowing machines were here and there to be 
seen; but the thrashing machine, the drill, the scarifier, 
now to be hanul iipoii every well-cultivated farpi, though 
not absolutely unknown, w'cre regarded generally as ohjecls 
of curiosity rath(?r than of use. The readers of tlio.se pages 
wlio are interested iu the development of the imphnneiit 
trade will, if w'e mistake not, read with pleasure any reliable 
account of the processes and opeititioiis by wdiich the jnost 
i’m])roved agricultural machinery is produced. 

, Ilaving lately spent a pleasai^t day at the Orwell Works, 
Ipswich, now the scat of the ^manufactory which since the 
latter part of the last century has been carried on b}^ flie 
Mftssrs. Eansoines,^ we 'propose to give in the following 
pages a short sketcll of the nature and Extent of this iiri- 
l)ortant business, of the niaiintT in which it is carried on, 
and of some of the more interesting mecharJcAl processes 
which are nearly special to it. * 

ll was about tlu?year 1783, when farmjug w^as in much 
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the sa5|ic condition as it h&d h^en from time iinmemom^ 
jgid 'vvh'en the state of the^conntry and the habits of the 
farinoi’ forbade ra])id means of communication between tlie 
inhabitants of one disfrict ancLihose of another, that Jiobert 
Eansoine, then living at Yarmouth, connneiiccd devoting his 
mechanical ability to the improAjemeiit of the plough. The 
first ])art of this implenKint whicj) claimed his attenlioii was 
the plough-share. Tip that jjepi»d it had been made in 
WToirght-iron ; for no inethod having been discovered of 
making oist-ivpn snirurieiitly bard to endure the ^vork, 
there' waV no otiu'r aUerjiativo tS the farmer but to nsc a 
material which, if not liardfir, at least admitted of fferpient 
resliai'poning l^y the blacksmith. It was in the year ITSo, 
np\o which ])ei‘io(l Ihere had only hecn seven palenis ever 
granted hy the English Oovcrniuent for the mauutacture of 
ploughs or J;heir parts, that Hobert Itansome took out liis 
first jiaiei.it for a meth()d ol‘ teiujioring cast-iron plough- 
shares ; and this was followed by a succession of iuiprovo- 
(jgjjmts, until, in the yt‘ar 180^1, he patented the process by 
wdiicb plough-sliares in. cast-iron are prodiu'ed with the 
under ^hlc as hard as hardened sU'ol, and the u])]>er side of 
the original softness of the iron. This plough-share, in .spiti) 
of the diflijjfdlties of tra.isit, became rapidly dilfused through- 
out the eastern counties of England, and siibsinpiently 
spread over the whole island, superseding on accouni. of its 
cheapness and advantage to the farmer the old wrought- 
iroii share. We have dwelt rather at length upon this 
patent, liecauso its original success was’ tho foiiudatiou of 
the suliseqiient business now carried on at tlie Orw'ell 
W urks, which has increased until the factory covers nearly 
thirteen acres of ground wdtii its 'workshops and yai-ds, and 
gives continuous omployinent to upwards of 1100 men and 
boys, of whom more thwi 400 aro engaged in the manu- 
facture of ploughs only. In tlie year liohert Eansomo 
took out a third patent for the wheel ploiigli; the leading 
“^featuro of which was, that* the working parts w^erc easily 
refuovahle and renew-able bj^ tho ploughman in tlic field 
i^ithoiit requiring the intervention, of the blacksmith. 
S^louglis made oi> this jpatent, and each possessing smdi 
peculiar modifications as the customs and usages of different 
]o<*alities danmnded, rapidly Bjiread tlirougliout the kingdom ; 
and iii the year 1S39, at the first meeting of the Boyal 
ig\;iei’.ltural Society at Oxford, although no provisiou^liad 
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^ccn mndc iu tlii early cojiatiiiitiori of tlie SocletWibr ])ro- 
'moting tlio irnpleinenl. jiiamithotures of tlic Ivitigdoln, and iio 
indiiceiiKMit in thti shape (.rf* medals or prizes was ollbrod, 
“ the i'ansomes/’ to use tho„Avords i7*(*opded in tlie Society’s 
Jourriiil, ‘‘sent 'up their wagons laden with more than six 
tons of machinery and iinpl^^nientil. Die superior niamifacturc 
and the variety of which c/mnnaiidAd universal approbation; 
and a]nongBt wliicli were a variety of plongfis of superior 
construction.*’ ^ . 

Tlie following year, at Cambridge, tliey s],ioweif (agl»ty-six 
dillercmt varieties of plou|;hs, each adapted to t»Vo itMj'uiro- 
niciits of some particular locality. I'oiir years later, at tlie 
Society’s )neetiijg iu Southaui[)ton, they sho;.v('d a plough on 
a pateiil which embraced ]>riucip!es hitlu-rto not .‘ipplifdto 
this imphaneiit — viz., tljc capability of working eijually well 
upon heavy land or upon light laud. b\)r this plougli they 
then^ ri'v'oive<i two separate silver medals, and two separate 
iirst [)ri/.es after undergoing a severe ti’ial; and inasniueri 
as it is more or less the type of ail tile numerous varietiefj, 
of modern English prize ploughs, it is worth wliile to take 
Koi!je lU/tieo of its construction, ^.flie beam was 'Composed 
of plah's of iron so trnsscMl together that the iitjuest si itl- 
iiess \Yas obtained with the least w^*ight of m:'A('rial. The 
plough-share was fitted on ti movable neck, eo licit its point 
coiihl If(r set more to or from huid, or with more oj* less di|) 
as it wore luvay ; and it was provided with several mould 
boards or breasts, which dillered in curvature according to 
the nature of thd soil, and either of which could he put on 
or taken elf in live minutes. Thus was the farmer on mixed 
soils ivlievcd from, the necessity of purehiisiiig so large a 
stock. (vl‘ ploughs as lie was formerly obliged to do, and a 
ti'ioroughly standard imjdemeut was oflered him instead of 
the W()i)den plough which ho Jiacli)een previously compelled 
to ])urchase. Sinci^ that \'car many thousands of that par- 
ticular plough have found their Avay to all quarters of the 
W'orld, until at last, to mee£ the varying eircu instances? 
iiudei* which it luia had to w'cfrk, it is provided witli no^ess 
tlj^ni forty varieties, of •mould board, eacdi of which has' a 
dillercnt degree of curvature. • AV^e have dwelt at sonre 
length upon the plough, because, w'e have no doubt that 
many oi* our readers have an idea that the eonsteniclioii of a 
plough is a task requiring but little meclianical skill, and 
that tlie adjqi^ation of a plough to various local itiet^^ is* a 
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matter little importance; Indfl^d, wo odrselves were notj 
a\s^re, imil we visiied tliis Isyjtory, of the amount of careful 
study and mechanical jn'f^enuitj" which has been expended 
on every portion of Jthis iinpleuMiiit. In moulding? the cast- 
iron parts, machinery involving the coinbiiSatiou of three 
separate patents^ is einplo^-td, tlukeliect of wliich is to pro- 
duce ^castings of exact {^inilarity. and of hcanty of llnish 
unattmnahle % any otlibr protess. •I'hese patents, so far 
asPwe l>no>v, are not employed by any other liriu for this 
particidar pnri)gso. In the fordngs/steam and liytlraulic 
power *a re' brought to bear; and t lie various ])i\»('csaes of 
stam])ing and punching arct made use of w]?(‘]*i‘ver j}rac- 
ticable. When, the wrought and cast-iron jiiTive at 
the litting shop, each, part is iwatt^l indiviilualJy, and not 
with respect to its associated ])arts, but wit!' rcspi-ct to a 
piitterii die qnd template, so tliat the same piece wlmn com- 
plete will tit any ])lough of the paticrn whii-ii it bc-ltnigs, 
Avhelhcr it has* been jmule tcu years, or jive year v or only 
4 ,^^‘i‘day. In conseipience of this tiic*. firm ‘are Jiot only 
able to «npply any nc'w plough, Imt also to ex.L‘ciii.e repairs 
at a inow'iit's notice for far distant ci.n;ntri('s ; ami so care- 
fully docs the supervision of the faetcuy j>rovide for .‘u ‘curacy 
in tin's resp^«jt, that we Vere assured tliat tiny had iiad no 
returns on account of misllt for many, many years. 

Ihit although tliere is ^?o much to intmWt ns in ilio 
plongli, Avliich, indeed, is one of tlie stajde producis of tliis 
hii-ge factoiy, wo must pass on another niatlcr of 
enormous importance to the .“gricultiirj>-1,*'aiid to wliieli the 
linn early directed their attention — wo mean i!:e emphy- 
ment of steam in agricultnrc. 

After tlio success whicli was early ac’hicvod witli tlio 
plough, the Eansomes Avero naturally aju) lied to for other 
inachiiiery, and graduall^^produoed chaff-cutleiv, ixiot-cut- 
ters, dressing machines, and Jiorse-power thrasln’ug machines, 

, for all of which they became jjAore or less cclobrntcd. Even 
so far back as IS 11, now lAventy years ago, they sho w(?d the 
lirsfr portable steam engine ever exhibited at the Eoyal 
Society's meetings.^ In 1842, at Bristol, they showed., a 
p'^rtablc steam engine for^tho purpose of thrashing corn, 
which Avas transportable from place to place by means of its 
own power. ^ 

Eor some years subsequently, however, their business as 
general engineers, absorbing a very lar^e poi'tion of tlieir 
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lime and niecliaiiical ing<winify in tlie dovelopmen^f of some 
otlior [vroocs^sCH which we ah^j-ll hriody notice l)y-;md-%e, 
the JtjiiisomeB did in)t pr&dnce S(> much that was usotiil 
and novel in t|ie agricultutal iinplemf^nt trade as the pre- 
ceding years Lad witnessed ; but the implements which they 
liad already made continaied to*cxt(‘nd tljeir fame and to 
increase j their hiisiness. • * 

In 181(5, tl^ linn Itaving^gaincdf a very large propprtion 
of tlie prizes oilered by the English 

Society uj) to tisat dat<^ and having twice Av*j;ived l!io 
Society’s gold medal for special excellence — an Tumour 
which has been eonferred on mo other mamdacturer from 
the foimdatioii of the Society to the prt\se4it timt^ — rc^ire.l 
froju ex ill hii.ing at the country inei'tiiigr! ; but, in lSo2-, they 
again commenced exhibiting, and in the next seven ycairs 
again occupied a pi orninent place in every prize, sheet issued 
by tiu' Siicioty. At the agricultural meetings hehi at Can- 
t( -rl, >!{ry and iii^eds, in 1800 and J SO-!,, t!io Jtansomes, with 
other icadiiig iiiipleinent-makers declined to exliihit, on the 
ground that i lio Society venden'd competition for its jirizes 
compulsory on ail ('xiiihitors, aiul did Jiot pi'ovidc'tiuCiicieiit 
mac !i I ncTy or appanil us Ibr enabling a. correct adjiulicatiou 
to bo arrived at. All kinds of cominonls weri^mruli^ njum 
tliisatep; and eo far as the ina tier was understood hy the 
puhiic, the i.'oiirse adopted by the m:;niif;:c! nrers met xvitli 
cojiidjlerable ajanoval. As the sliow of l.Si}:^ was one of 
great Imporiaiice.^ tlie Kansomes, on that occasion, rei iirned 
to the slieds of tlse Society, and inlrodina d 1.0 tlie liritisli 
and Iforeign agrlculua’iista wlio visited Jlattei'sca-j.-ark their 
iicnv Victorian rea}>cr. 

It; is impossible for ns lioro to enter njiou a discussion, or 
to set before our renders otherwise than very Indoliy the 
various considerations wliicli liax*^ induced these inanulac- 
turers to take so wnportant a step as abstaining from their 
annual appearanci? at; the courvlry meetings of this Hoeiety. 
It Avill be sullicient, perhaps, ^to say, that after a Jong con- 
versation on the subject, in which we endeavoured fully j.o 
sit't the matter as well fis^Ave could, aVo Avere sati-slied lliat, 
so far from dt^siriiig to evade any trial o*r comjjCM ilion xxidi 
other manufacturers, this lirm has tmly one ojiject iu view 
— viz., to promote such a system of trial as nvi/ reality elicit 
tlie merits of the various competing inacliim.'s, and i nay iVir- 
nisli triistAVOithy data for the guidance <jl‘ the retailej? and 



MEtAL VOllKgnOPS. 


lOQ 

the eons^iner. ^Next to the nfiimifacturGr, ^perhaps, no "one* 
is jnoro interested in this nyatter than the retailer. His 
best exporieiicc may tcl[ him thAt a machine for a certain 
purpose performs its^work perfoptly, and ho therefore lays 
in such a stock as he thinks will meet the i^equirements of 
his district. The show dhy comes. After a hurried and 
imperfect trial, at wliicli; possibly, the machine which he 
knows*to he g6od was ndc repw^sented, some^rosh machine 
clflirmnig tlie authorities of the Society by some apparent 
novelty receives .the prizes Forthwith a brief demand is 
occnsiohcTt’for the new machine, his old stock becomes heavy 
and diliicult to dispose of; hatAVorse than all that, the new 
Tnaeliiiio which be is thus compelled to suppl}'', liaving been 
got uj) more for the purpose of doijig remarkably well for a 
short time tliaii doing work of average merit for a very long 
time, not vmfrequently breaks doum in its work, fails to give 
satisfaction to the cnstorfier, and is nltimatoly either i*c- 
turnctl on the dealer’s hands, or involves him in unpleasant 
, disputes. 

After this brief digression, Avhich, however, seemed to 
arise uatA* rally in our conversation on the progress of the 
various implemouts, avo must return to the employment of 
steam in agjsculturo ; afid begiuniug AAdth the steam plough, 
Ave may observe that uutil Mr. FoAvler started a factory of 
his own, most of the steam-plougtiing macliiuery under tliat 
gentleman’s patents Avas manufactured and practically carried 
out at IpsAvicli. Although not noAv manufacturing for Mr. 
FoAvler, the liaiisomes still work for theif own customers ; 
and Avc saw a complete set of macluncry ready packed for 
export to one of our Australian Colonies, Avhere, we trust, 
it may prove to be the forcniiiner of the new and improved 
cultivation Avhich has attended its introduction in England. 

Tlic ])ortable steam engine receives the special attention 
of th(.‘ firm, it being so universally preferrfid by agriculturists 
of every country to the fixed engine. We were much pleased 
with a new patent cngincu hich the firm has recently brought 
outf in which the defects hitlierto inherent in multitubiilar 
boilers, or boilers on the priuciple*of .tlie locomotiA^e, a^e 
jfJ)parently entirel^^ohviatc^tt. It is wedl known that in all 
the boilers of this construction it has hitherto been extremely 
diillcult to liOi^p them from, a deposit of mud, and other mat- 
ter enfi’ustiug the tubes or the fire-boxes ; and that when 
this^l(‘j>osit has once commenced to form, i»t only is this 
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ifollSwed hj an' increase^ cohsuiiiption of fuel, lTi4 alao by 
groat (lotorioration of tlio plaices of tlie fire-box, until at Vist 
the principal drawback iu*tbe nsC|of portable engines li:i3 
coDiiiated in the costliness (%f repairs required to tlie (ire-box 
and tubular part of tlie boiler. In the new engine this is 
overcome by making tli^ iire-Box with the tubes (.‘asily 
removable, and without taking tlfe engine oil' its Avlu^els or 
disturbing one of its worliing pafts, thus gVeatly reducing 
the cost of such repairs as those we have allud(;d to.* 'i*ho 
engines has a light and elegant appearance, and burns biss 
fuel than those on tlie old pattern. AV^e have littfo doubt 
that this engine, when it becomes generally known, will be 
greatly preferred to tliose on the ohl cjjiistruclion^ and 
especially for those localities or countries where n.'pairs are 
dillicult on account of distance from any town where there 
is a factory. ^ 

Leaving the large and spacious building in which those 
engines arc mannfaeturod — which is lilL'd with toi)ls t>f the 
greatest ing<mnity and of the Jirsi quality from ilie various 
leading Avorkshops of Lancashire and Yorkshire, and in 
which wo saw' both portable and iixed steam tsiigijies in 
every stage of progress — we passed onwards to* anotlioi' 
large slioj) devoted to the inanufacfftire of liay-wyikcrs, chalF- 
ciittors, and mills of every description, and to one or tw'o of 
wliicli w'o must devote a passing remark. In the year 1853 
Mr. Ihddcll, a near relative of the members of the tirin, 
brought out a little mill for the purpose of splitting beans. 
Prior to this iuAfention there was no mill that would split 
beans w-ell ami cpiickly when they w'ere damp or out of con- 
dition, for the cutting parts of all the mills had been formed 
of a solid roller, or pair of rollers, toothed on their surfaces ; 
and if the beans w'ere at all damp the teetli clogged up, and 
the roller became a siiiootli onl^, thus losing all splitting 
power. This dilfiiiulty W'as overcome by forming the barrel 
hollow, so that the beaus, w'heii s])lit, j^assed between tbo 
knives into the interior of tlie barrel. A further advantage 
was obtained by making each of the knives triangular and 
easily removable, so that when one edge w'as w orn out* or 
chipped, it could easily be wn1;hdrawit, and replaced w Ah 
the other edge foremost. Thus each knife liaving three 
edges, and being easily removable and renpv.^ble without 
interfering wdth its neighbours, and at a cost of* 3 J., all 
-dtlficulty in tlie spKtting of beans was overcome. 
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Soon loftier, Mr. Biddell invented an oat^mill, wliich^^’as, 
also patented by him, and in whicn the roller was composed 
of*a union of steel and casl-iion. Up to this time the 
rollers of mills for kibljliug oa^s had been made eith^'r ot" 
cast-iron hardened, which produced a vary wbrthlesa article, 
or of wronght-irou hardened, Avindi produced a very ex- 
pensive article ; ‘but this patent eijiabled tho miinufacturers 
to produce a superior article tp, either of the above, and at 
less cost. The process of , manufacture, which is patented, 
is simply tl^is : a series of steel slips arc arranged in a par- 
ticiilar-mftniier in the mould, and i\\e molten metal is poured 
in, which unites firmly vvitli. the steel, and wdien cold the 
roller is turned up and cut, leaving the Bli])tt of steel forming 
the Cutting edges. It is then heated and hardened i n w ater, 
as though it W’erc a solid steel roller ; but owing to the cast- 
iron not hardening in this manner, the steel slips always 
have a soft tenacious su])]K)rt at their backs, and can there- 
fore be made much harder, without risk of breaking or 
chipping, than it would be possible to make them if the 
roller were of solid steel. These tw'o mills, the oat mill and 
the bciiii^e litter, met with universal approval ; and either a» 
separate mills, or combined in <»ne mill, or mounted on the 
same frame jis an oil-cake breaker, they have been sold by 
thousands botli at home and abroad, and the demand for 
them is every day int'reasing. 

Leaving tliis shop, w e enter a largo arid spacious building 
devoted to the construction of steam and other thrashing* 
machines, each jiattern of which has some^special merit, but 
of wdiich our space will only jiermit us to describe afc’all in 
detail the patent finishing steam-thraslnng machine, suitable 
for an eight-horse power engine, w hicli is the leading machine 
now made hy the firm. This machine is interesting from 
many points of view'. Tl^i whole of the frarnmvork is pre- 
pared by maebinery, all the scanning h^ing sawn, planed, 
morticed, and tenoned by steam-power machinery, and a 
inarvcdlous solidity and precision of work being thereby 
sectored entirely superior to anything that ean be done by 
hand labour. There are also three separate patents em- 
braced in the machine, all at* which tend 1 o make ft perform 
its work with very little power, and to give it remarkable 
diimbility, ^yz., the patent shaker, tho patent drum, and the 
patent*screen* each of which we shall attempt briefiy to* 
di^scribe. The machine itself stands ona fouij, road wdieels,. 
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ancNts goneral {ippearanqp is^light and symmetitcal. The 
Tront road wheels are oaiTied on a ball and sockct-jo'uit, 
■wliicli enables the machine to "lie placed on uneA-en ground 
without wringing or twisting the irlmeworlv. The thrash- 
ing drum is coifiposed of a scries of betlters, each of Avhieli 
consists of a bar of iron foijned in4o a triple-tlireaded screw, 
each alternate one forming a right-handed, and the iiiler- 
nuHliate one a left-handed ^§crew.» This gives not Vnly a 
chaiiii(d -beater Avliich has a perfe(*t rubbing action fn ao 
way detrimcaital to the grain, biij permits the Ijeater to bo 
reversible; for Avheu by i&e the grooves are AvoiTi^jut on 
one face, the drum is so arrmiged that by slaekeiving the 
clips Avhieh hold them, each beater can be turned partly 
rouiul, and a perfectly new face exposed* for thraslfiiig. 
After the straw leaA'ca the thrashing drum it passes on to 
the sliaker, all the movements of which are rotatory, and 
Avhich performs the three separate operations of removing 
the sti’aw to tlie end of the machine, of separating from it 
any straw wdiioli may have escaped separation in the drum,, 
and of carrying back all the short straws and ehaif Avhich 
are lianging in it to tlic winnowing apparatus which, is 
l)lac'ed immediately under the driun. In machines Avith 
reciprocating or crank shakers tliese operat^pns require- 
wliai; is commonly known as a jog-board, and ^hich, W'itli 
its heavy reciprocating movements, absorbs a good deal of 
power, ami causes wear and tear wliicli in this machine are 
entirely avoided. Tlie thrashed corn and sliort strjnvs, &c., 
pass on to a coarse riddle, and afterwards on to aiiotlier 
riddle, during which time they are subjected to a siiit- 
abJe r(!gulated blast of air, Avhieli, together with the 
action of the riddles, separates the grain, the cliaff, 
the short straws, and the chobs, into four divisions. I'he 
clean gi'aiii is then carried up by .^levators through a chob- 
cleaner, which removes any husks that may be still adhering 
to tiic grains, and tlien it passes tbrough an arrangement of 
sieves combined with a blast precisely similar in action to 
those of a well-coustructcd hand-Avinnowiug machine. •By 
this process all seeds a^id dust are removed, and . only oife 
more operation hi«3 tlien to ho performed, namely, tl:» 
separation of the com into various sizes by tlie removal of 
the light or chicken corn from it. This is inflected by 
means of a patent corn screen, Avhich may be^nade fmer or 
coai’ser at the jdeaguro of the user, and wdiich, by its con- 
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istrui-timi being perfecUy self-cleaving, is uilifonnly dT 0 /*tive^ 
Previous to tlie invention ofjbia screen this wns a dilHcult 
process, in.aauiiich as t^ie screeife liith(?rto in use eitliei* soon 
became stop])e.il up with graiij* wliich was nearly but not 
quite large euoiigirto ])ass through them, (5r they roijiiired 
to be ke[>t clean with Itriishesv revolving inside, or w'ith 
waslu'rs or pickers passifig between the wires, ea<?h (d* wliich 
conlftvances Involved Ibss ol> .power, and was subject to 
c^ntmual, derangement tbrougb wear. This screen over- 
comes thoi^^ dilllcuJtie.s in the most simple and mecbanical 
manner.^ If oiir readers will fancy two lengths of wire, 
each wound on to a cylinder of a dillerent diameter so as 
to form a sci\'w, and then this tlirc.'id lieiiig supported 
ill ^luch a way that the cYlindor could he riauovod 
from the inside so as to form two open wire spirals, one 
smaller than the other, and let them fancy the smalh^st of 
these spirafs mounted oir a spindle and placed inside tlu^ 
larger one, hut in such a position that the centre of revolu- 
tion of the small aiurthe large one were not identical, they 
will then got an idea of the construction of tin? screen. 
The twq spirals being mounted as above described, and with 
an arrjfiigement which permits of the centre of tlu' smaller 
one being placed eithc^ concoutric or eccentric to that of 
tlie larger one at pleasure and both set in motion, it is evi- 
dent that the screen will be finer at one end of any given 
diameter than it is at the opposite end of the same diameter ; 
and the finest part being placed at that part to wbicli gravity 
naturally carries the grain, it is eviden't that tlie centri- 
fugal motion, by the revolution of the cylinders, in ill keep 
the screen thoronglily alive, and any grains which stick fast 
at the bottom w*iJI, as the}' pass round towards the opposite 
end of the diameter to that at which they stuck come to 
a wider place, and coiis(?qucnily be liberated and fall dow'n 
again amongst the other grain ivhich is being screened, so 
that the screen becomes by its very nature perfectly self- 
cleaning and free from afl those accidents which have 
liilfterto made screens so practically difficult to use. In 
tliis invention, simple as it apparcntly.is, some exceedingly 
ingenious tools an^ proce^esare emploj^ed, which we regret 
that our limits will not permit us to describe. We regi*et 
this the Jeafl, however, because we are informed by tlie firm 
that ttley are^ at all times glad to show their manufactiiro 
to visitors whose references arc satisfactory ; so that 
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#uy of our friends ^vho ifi?el Interested in the mutter cun 
enjoy the suine opportunity inspecting tlicac inteivytijig 
processes Avhicli we did. * 

Leiivijig with regret this ilepartrneni;.^wliich wchuTe onl}" 
imperfectly described, wo mnat brielly notice tlio iiianutiic- 
turo of rail way fasteiiiiigs-^a process in wjiich the suhdi- 
visJoii of labour is carried* to the highest extent with the 
most successful result. '[BJiose fastenings * consist* of a 
round pin, Avhicli holds the railway chair down to the 
sleeper, and of a key or jvodge which holds th(^i‘j|il firmly 
hito the chair. They were invented hy the late M*. May 
some years ago, and have been very ('xtensively ado])ted on 
several English railways, tlie Cl rent jS' orthorn and South 
Eastern being amongst otlicrs entirely laid with them, 'flie 
pins are made of oak, turned to a given size ; then com- 
pressed into iron moulds, which reduces Ihei-; hulk oiio- 
fonrtli ; tlii'ii steamed to prevent their expanding by the 
simple liygromclric changes of the atmosphere ; alierwards 
pressed out, turned at each cMid: finally they are packed in 
casks, and after having passed through fourteen or iifteeu 
distinct processes, are sold at a price slightly over ?*d. each. 
When driven into the slee])er and the ballast tlirowVi over, 
the dampness of the ballast expainlS the oak to:^ts original 
dimensions, and that part of the fastening winch is sur- 
rounded by the iron eye or liole in the chair not being able 
to expand, the principal expansion takes place in the sleeper, 
and thus the most secure fastening lakes place wliicli it is 
possibl(j to imagine. The key being longer than the tooth 
of tlic jaw of the chair, the head and part of the point pro- 
ject on eacli side, which, swelling in like manner, make 
any nioveuient of the rail or of the key impossihle. 
This branch of the business employs a large number 
of hands, and is special to thifc firm. Every part of 
it, even to the metlkod of counting tlie treenails, befori> they 
leave, i.^ marked by great simplicity and ingenuity. These 
treenails being sold by tlie thou.sand, it was, of eours’o, 
an object to count them accurately, which is effected by 
hifcviiig tlie casks in which they are packed made nearly" of the 
proper size to hold one thousand? The floxes are then pre^ 
pared \villi one hundred divisions, and each of the boys 
wliose business it is to pack is furnished witlvoTie of those 
boxes. H aving filled his box and emptied it into the cask, 
he fiever has t© coimt more than ten, and jnasmuch as nine 
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boxes wiTl not fill the cask, a*n(l ,pleven boxes full caiino^ 
be got iu, lie practically lias no occasion to count at all. 
Tbe system is so portc^ct that iw complaint of deliciency of 
count has arisen since it was ,ado]>te(l ; whilst before that 
time, Avitli imich mcire expensive hands, aiiiKtyiiig complaints 
were continually arising. ^ , 

Although ouf space is-now rapidly drawing to a close, w'e 
must'take. a hiwty glance? at the. pa ttcr?i*room, which is 100 ft. 
long and U) ft. wide, and which is filled with models of the 
most varied doscrijition f()r tlie various works, the construc- 
tion of ’vthicli has been uiidcrtakbn by the firm, and for the 
staiidai'd mainlines ’which they are noAv constructing, 
livery one of these is properly marked, registered, and 
ellt^^(Ml in hooks, and has its appointed place, so that a 
stranger, after an hour’s explanation and practice of the 
system, would he able to lincl any ])attt>rn for which he was 
asked witli the greatest ease and <]uiekness. The stores of 
every description at one end of this building, from wliich 
alone issue every year articles of as much value as w'ould 
make a hauclsoine return for a country ironmonger, are 
kept ii| the same exact and lu'aiitiful order. I'lie cost 
cilice, p;i which all accounts relating to w'orkmansliip and 
10 the cosivPf manufactured goods are kept, joips the stores. 
In it are t^velvo or fourteen young men engaged in the im- 
portant, but too often neglected, husiiiess of ascertaining 
carefully the cost of every tiling jiroduced by the iirm: 
The system on wliich this is done is simple, ingenious, and 
accurate. The arrangements coiuiected with the payment 
of the wages, seem to us peculiarly simple. Each man’s 
time at his rate of wages is calculated by a small revolving 
machine at a most rapid rate, and with perfect accuracy. 
The amount due to each man is shown in the books, with 
the various sto]ipages foij, sick fund, doctor’s clul>, or other 
matters to which he may be a subscriber, and for which the 
firm undertake to keep the accounts, is entered ii]jon a 
small cheque, wdiich shows 'the gross sum, ])articulara of 
th6 stoppages, and the nett amount due, wliich nett amount, 
together with the cheque, is put into a small hag, each man 
'Slaving* his own bag. Allothc bags being got ready before- 
hand, the whole time occupied in paying the eleven hundred 
men rarclytcxcecds six or seven minutes, and every man 
can at oifce bow his w'ages are calculated, and whether 
he has got the proper amount which he^ e.\p/;cted to have. 
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K ’lie'has, ho returns his h^ig a*id ticket to tlio office ; it* he 
IS not, he iminecliately comes to have the error rcdri^ssoil ; 
but so simple is the system, and so lyiich care is besi o\V(Mi 
upon its working, that theses errors are of the few est and 
most trivial d^cription. Adjoining the maniilaciuring 
olhce is the draughtsmaii’si ollice— light, comtortable, iiikI 
quiet. Every drawing iy iudexe^S. catalogued, and put 
away on a definite principle. Every alteralioA made Vii it 
V5 recorded, and on a system cajvible of almost indetniilo 
expansion. Arra*igemeiits exist by which nob only Ihe 
total work issued from thS oHico in any given pericJtl, but 
the work done by each indivirjiial draughtsman, may be 
concistdy and readily ascertained by the spperiidcMiLhmt. 
!No extra finish is bestowed upon tin*, drawiiigs, bntextrenie 
accuracy and correctness is insisted upon. 

Leaving the drawing olHco w-e come into the coimn(3rcial 
office, in which is a long row of desks, each bearing Icgilily 
the name of the occupant, so that a stranger can imme- 
diately find the clerk wdioin he wishes fo sec. On one side, 
also, are private rooms for the masters; at the end is a 
strong room in which all the books of tlie estabJi^hment 
and its (correspondence are kept, and on the walls see 
various illustrated diplomas granted by foreign a* cultural 
socit?ties to the firm for the excellence or merit of inami- 
factiires wliich tliey have exhibited. ITaving glanced I'ound 
these, and bestowed a look at the large collection of gold 
and (jther medals w-hich have been awarded to the firm, and 
whicli include sevefal medals of the first rank from Eiaiice, 
Austria, Holland, Eelgium and Eussia, besides many 
English ones, W'o find that our time has nearly elapsed, jnid 
that, wo must be off. We left with a feeling of gratificjition 
at all that w'e liad seen, and that .a factory in which so many 
mac bines and processes were emplo^ied should, by the liberal 
*vie\\ s of its owners, ]^e rendered accessible to those who are 
interested in its productions. 


SHEFFIELD STEEL-AVAIIB. 

If it is an axiom in political economy that for a branch 
of industry to be truly natiotial in a country, aiyl*to rest on 
safe and stablo foundations, it is indispensable that both 
tlie itiw inateriiU to be worked upon aud the converting ajid 
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lasliioning lal)oiir bestowed iSpoirifc should be indigenous-^r 
aji axiom tlic truth of wlych lias been but too painfully 
demonstrated in oiir own dayS by the sudden and sad c*ol- 
liijise of our cott^»n inamilaoture — our ni^etal works, and 
more pre-eininoiitly our^ iron and steel works and luanu- 
faetures, may sjafely claim the vl;ry highest rank among the 
mai^Y and multi fiirioui«* hranchea of national industry in 
Gre^t Britani, as everything hero ‘conducive to absolute 
success ir indigenous of the soil — the orp and the fiu;!, the 
bones Qpd sinews, and patient /niduraiiee of the labourer, 
the sFull and taste of the artisan, the talent and genius of 
the artist, tlie capital and •enterprise of the employe!-, ilio 
wq.rld-^Yide business connections of the merchant, and the 
chea]n*st, speediest, and safest means of conveyance to ail 
parts of the inhabited globe. 

In mosttof the preceding article we bavo given our Jilten- 
tion more partieuiarl}” fo the metal 'workshops of Biradug- 
liam and AVolvorhipniiton. We will now pay a vif-it to 
Shellleld, the great centre of the iron and steel wai-e indus- 
try of Great Britain. 

To^S|,iiard against any possible misconception upon a most 
important jjoiut, we deem it advisable to repeat here what 
we stated in referonde to the Birminghani and Wnlver- 
liaiiipton shops, viz., that as \vc had to choose from among 
a host of firms of equal eminence in tlio various branches 
of iiianulacture described, our selection of tlie places visited 
by us has been guided entirely either by considerations of 
convenience or by more chance. 

Shelliold is situated in one of the most charming and 
picturesfpie parts of Yorkshire. It forms the centre of the 
great cutlery district, the name of which, “ ITallam shire,” 
though rather puzzling to the stranger, as indicating the 
existence of an English*shire not usually mentioned in geo- 
graphical books, is dear to the heart of every true SheflieldCr. 
All enthusiastic Caledonian Avill occasionally talk about 
“^that part of {Scotland called England;*’ so enthusiastic 
Hallamites would seem to look upon \he great county of 
York as a mere appendage to their owm dear Hallamsbire. 
Sheflield derives ^ta nanie from the Sheaf, one of the five 
small streams by which the town is intersected, and which, 
even in ae days of steam, continue to supply a con- 
siderablo portion of the motive power used in the manu- 
fa/itures of the Jtow'n. 
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number of trades cat*rie(?on in Shc/Tield has increased 
very j»Tcatly in the present ceptury. They now include 
tlie ‘i^eneral inaiiufactiin^ of* iron and steel — railway and 
carriage springs,^ butlers, tyr»s, &e. ; hejvvy ordnance]! steel 
bells, steel wire, crinoline, liles, saws, edge tools, scythes, 
sickles, table and pocket-kni .•es of every kind apd d(‘scriptiou, 
scissors, shears, razors, similes, spittles and shovels, axes, 
hat(;hots, surgical instrilmentfVinacbine littings* steel coijars 
for shirts ; silver, silver-plated, and Britannia itiet;d w'orcs; 
brass chandeliers, stoves, f^rates and fenders, c^)tp*al in- 
struiiients, &c. But it is as the w’orhrs cutl(T^*inart 
that Sheffield is more popularly and promincmily known. 
Prom time immemorial the town has been ikssociated wjjtli 
t]u‘ manufacture of cutlery; there arc even trailitions that 
it siij)plied the Ancient Britons w-ith w'oapons to combat 
the ivoman legions. At all events, the celebrity of the 
city for its steel manufa<‘iiires can be trac(‘d hack by 
autlu^ntic records as far as the tw'elfth century ; and Chaucer 
writes of one of the characters in the “ Canterbury Tales,’* 
“A Sheffield thwytel (whittle) bare bo in his lioso.” The 
number of einiiioiit persons mjgaged in the manufacViiv of 
cutU'iy in Sheffield is very cojisiderable. AV'o have sotected 
from among them for description * \ 

Tllk: QUEEN’S PLATE AND CUTLEBY W^OBKS 
<)h^ MESSRS. MAPPIN BKOTHEilS, BA IGOR’S 
HILL. 

\V« omit the plate works here altogether, and confine 
ourselves exclusively to the making of table aud spring 
knives, and razors, for W'hich JMessrs. Mappin have deservedly 
obtained a high reputation. The premises are largo a] id 
commodious, and in every way aiapted for the various 
branches of business.carried on in them. 

Nothing but the best SwedisU^iron, imported direct from 
the 111 Lues, principally from Dannemora, is used licre for 
the manufacture of the blades. The iron is converted fii 
tluvisual way into steel,*wliich is then double-sheared for 
tablofflviiives, and fuscfland east for^pring Itnives and razors. 
By double-shearing the steel, a better and sharper edge is 
obtained for table cutlery than cast-steel would ^ive.: 

'J'lie blades jire forged from the steel bars in a uumbiS* of 
siuii 11 * rooms, coataining eacli a fireplace or hearth, a trough 
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to hold ^YattT, and anotlier trcfiigh for the cohe, 'wliiohns 
4 j])oeially prepared for its witeiided use ; also an anvil and 
liainincr, and otiici* tools. Two persojis are engaged in each 
room : the one is called tlic AYakcr or for<f(;r, the other the 
striker. The forger buvies the end of the steel bar in the 
iiro to the extent required, aifd works the bellows to raise 
the. heat to, tiro prop-^^r degree?. In this operation great 
car.'?, is rennired, as overlurating, or, as it is technically 
teTmed,'‘M?iirning” the steel, will render it totally unfit for 
cutlery p'urposos. On the otluj-r hand, tlie heating must be 
carried snfricieHlly far to give the metal the propL'r degree 
of softness for the subsrtjeieiit operation of sliapiiig tlie 
evtting i)art of the blade from it. When the end (»f the 
bar has thus been duly lieated, it is brought to the anvil, 
wiKTO it is lashioned by the striker with very few strokes 
into a blade of the ro(pured shape. This is cut elf the hUi", 
wl’iich is then again heated for a renewal of thi^ proi'ess. 
The cutting ]jart of the blade, thus rudely formed, is \w*!iled 
to a pie(*c of iron wliich forms the sl'ioul(:]<.‘r or holder (tl;o 
part rising round the edge of the hamllo of the kniie). To 
make.'' the bolsier of tlu‘. si/.o and sluipe required, jjml (o 
give it neatju'ss ajul finish, it is introdm/cjl into a die (jy tho 
side of t^c anvil, and a swage phuaid upon it, to whidi a fovv 
smart blows in tlie desired direction are given bv tlie ^trikeu*. 

ind s\vi!g(i are caih d j/u'iia/.v by the wor le. 
Jiesides tlie bolster, the part wliich fastens into tl.u) I::mu 11(', 
techuically termod tlie is also shaped from, tlio jiiece 

of iron vroIdLul on to ihe cutting part of the bi:ule. Afler 
tlie bolster and tang have been jiropcriy finished, the blade 
is heated again, and then Avcli liammcred on the anvil. 
This operation, which is tenned requires ]);irticiilar 

care and attention, as onr courteous conductor informed 
ns. It is intended to l^onsolidato tho steel, and to render 
it brighter. 'J'he next process the blade has to undergo is 
that of rtUirhiHij. This is done with a broad puncli made of 
t*he very best and hardest steel, and liaving tho name and 
, cuqxiratc or tnide mark of the liriu carved on the bottom 
end or point. The blade is heattvd to. a dull red {ivorm-rcd^ 
as it is teriiiod by the workmen), and the mark cut in on 
tme side of the blade with the punch by a single blow of 
the^hanimt#". Tiio mere name of the firm would be no great 
proteetion against that most detestable system of piracy 
wliich is unlbrtunately but too often pursued even in this 
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of)iintry ; Lut the corporcfte mark granted by tho Ciitlci’S* 
Cuin])aiiy (tho Hun is Messrs. AT}i])[>in’s well-known tvade 
mark, granted to tluan in ISiO) affords offociire profccietiou 
against piraey by .AV///.S-A liolises, as thCi penalties attached 
to the oifonce aro rather too heaver to bo liglffly incurred. 
Of course, even this canndt altog^dliei* ])ravent l)a.so imi- 
tations on tho part of Cofit inentaLiand Aliiepcan knaves, 
who ibist their worthless rnblnsh upon the public abrofvl by 
forging tho name, .and trade mark, ’and imitating Hie laliefs 
and packag(»s of eminont Shwlllold flfins, like •^^,appil1, 

liodgors, Wosteiiliolm, and nmny others. 

?^'ovv comes the most importftnt process of all, viz., tiio 
hardiMiing and tempering of tiie blades. lJ])f?n tlio m'lbctiial. 
perlbrmanc(> of i heso oper.'ilb.ms depends tlie (iractical value of 
the articles. I^he Shelfieid workmen have jnslly mid (les<rrv- 
edJy ac<|uired tho very higjiest repuiailtm for jaM*i.>li:ir shlU in 
tliis imird' (liiiicub; d<‘|;artin(Mit; of tlu.* cutlery Ijui-ines^s. The 
]ifs,rd(.*ni:ig of tlie blade Is effected by iecaiiiig it to bright 
vtsluess, th(‘n plunging it pv.Tpendici)i:irly into cold water, 
whioli o})(?rati()u. renders it e.xiremely hanl, but at the. same 
time vc‘ry brittle, wliiidi U :.iu inconveuieiicia of fpurso, 
rcquii'iiig to be remedied. This is <I^>iie by tlm process of 
toinjoering. To iTiia end, tho h:n*dencd b lades i a re lirst 
rnbhctl v.itli finelv-].H>wder(‘d f*:;nd, to removi' scaie:^, .‘a*. 
iVom i.iie siirfa'ce ; they ar<i thou placed on. an oblong tray 
made of stool, and ou this oxj^oscvl to tho lire iiniii they 
a'.Mpiire ;i liriglifc b^ue tiuL The v;orkman judges of llio 
]’/rop(’r degrei.^ of teiupcring entindy by the c<*!nur; ;iml I ho 
utmost iitlciiLioji. is bestowc'i iipou this point, to eusurc tlio 
most poifect uniformity i-j tivi-s respect. The iiardcned iiiul 
teivi penal blades are t-licn submitted to thu mfiuager’s ins'pec- 
tion, who applii's various tests to thorn, and rejecU any that 
may turn out impeiTect in any one f)oiiit. 

\Yo now follow tiuf blades lliat have been ('xamiiiod and 
passed by tlie manager to the .grinding mill, or, as it is 
technically termr-d, the wkccl. Each .s(.'])ar;ite shop in t^i 
building in which the grinders work is called a hill. The., 
grinding is done on ,stoiles of vn^dons (jualitics and sizes, 
according to tlio kind of article.s to be ground. The rougii 
grit stones come mostly from Wickcrsley, near Rotiierluim; 
tho liner and smoother grained stones, and t-^te so-crJJlcd 
“ 'whitiiiiig” stones, come mostly from tho more immodiato 
nciglibourliood df SlielUeld. Tho blades of table-knives ta-o 
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fjroimd on ^yet stones, the gvintling stone being snsp6ndc<l, 
tg that end, in an iron trt^iigh filled ^Yith water to a snfil- 
cient height to make thesiirfiiee of the fluid just toueh the 
face of the stonc.^^ The gi*iiillug stones, as Avell as the 
glazers and polishers, are turned by macliinery worked by 
steam power. , A flat stick is used by the grinder to keep 
the ])lade pressed to the surface of the stone. The ground 
hladjes are then glazed, whickc simply means that a higher 
degree of lustre and smoathness is given them hy grinding 
on a togl termed a ghize;\ Tin consists of a wheel made of 
a nuuiher of pieces of Avood put together iu such a manner 
that the edge or face alwji^ys presents the end way of the 
WQpd, which is. done to ]n’eserve the circular shape hy pre- 
venting contraction of the ])arts. Tlie grinding face of the 
Avheel is covered with so-called emery eake, Avhich consists 
of a composition of h(^es\vax, tallow, and emery. Tlie 
glazing wheels liavo a diameter of four feet, ^.riie tang of 
the blade is stuck into a tom])orary handle, to facilitalc the 
operation. The last jirocess to which the blades of table- 
knives are subjected in the grinding mill is that of polisliing: 
this is#tdone on circular pieces of wood covered with buff 
leather, Avith a coat of finer enier^’’ (flour emery) comj)o;i'.i1.ion 
upon it, Yriiich are infide to revolve Avith much less veipcity 
than the grinding stones and the glazers. 

Tlie ground blades are again taken to the manager, Avho 
a])plies several very severe tests to them, to trv their 
temper and edge. 

AVe must now pay a short A'isit to tlu^? handle and hafting 
department. Knife-handles are made of horn, ivory, (d)ony, 
silver, German silver, mother-of-pearl, &e. Messrs. Mappin 
make the ivory handles used for their table-knives, Ac., 
from elephants’ tusks, iinj)orted direct hy tlie firm. Two 
sorts of ivory are principally used, the Egyptian and the 
African : the latter is the more beanti&il and transparent of 
thetAA^o, the Egyptian looking more like horn. The tusks are 
sawn in appropriate lengths, which are then cut by a small 
circular saAv into handles of the required size. The handles 
are properly tiled, and occasionally also carved or fluted in 
different patterns. A variety of fileb are used for these 
purposes, such as flat files, threading files, hollow files, half- 
round filds^&c. The handle is then bored to receive the 
tang. The bolster of the blade having been properly tiled, 
the tang is inserted into the bore, audiixed. in by cement in 
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'jisual way. It is aftenvards further secured by a 
frennan silver pin passing through the liandlc and tang. 

IMjc silver and German sib^eAandlea are stamped in dies. 
The mother-of-pearl handles f re carved or fluted in diflerent 
patterns. 

I'he knives thus finished Jjy the fiafter are now taken once 
more to the manager, to undergo a rfinal exaihination pi*epa- 
ratory to their rcmovak to th^.war(il!ouse. • *• 

Spoons, ladles, and forks of every pattern and size; are 
manufactured by Messrs. Mappin, from tlie begt* Geriiiku 
silver, electro -pi sited siiul hi’^hly polislied. Even the V^eariiig 
off of the plating will not destroy the fine appearance of 
these articles, as tlie German silver underneath is of the 
very best cpiality, and of excellent argentine *col our. * 

Having thus disposed of the table-knife department, we 
will now proceed to the 

llAZOK nEPAllTATEXT. 

• 

^Fessrs. Maj)pin*s razors are made of the very best cast 
steel, ])roperly tilted, hammered and rolled. The value of 
this steel is about iCdO per ton. There is no differemee in 
the several sorts of i*azors as regards the quality of the 
steel, the same material being used for the one-shSling, two- 
shilling, three-shilling, and much higher priced razors. The 
forging of razors is performed by a foreman and striker in . 
the same manner as in making the blades of table-knives. 
The bars or rods, tis tiny come from the tilt and rolling 
mill, are about half an inch broad, and no thicker than 
sullicient for the back of the razor. ^J'he anvil on which the 
razor-blades are forged is rounded Jit the sides : by dexte- 
rously working the blade on the rounded edge of the anvil, 
a concave surface is given to the |ide8, and the edge part 
thus made thinner, which saves the grinder a deal of 
labour. The blade having been cut off tlie bar, the tang is 
formed by drawing out the steel*. The blade is then properly 
liardened and tempered. The last and most important p;io- 
cess which the razor-blade has to undergo is that of gri riding j 
T hb difference in the* prices of blades, nuvdo all of them of 
the same luatoriol, is owing entirely to the circumstance 
that stones of much smaller diameter are used for grinding 
the higher priced blades, and much more timJ and kbour 
are given to thq operation than is the case with the cheaper 

8 
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sorts. Thus, the best kind df razor-blades made b}' jNfessrqi^ 
Mappin, the so-called three-shilling razors, are ground 
hollow on stones measuring one and sevcn-eigliths to tw’O 
inches in diameter. A hoiloiiv-grouud razor-blade of this 
kind may be said tb be all edge, and will hardly ever require 
to be ground again. This appllea more particularly to 
Messrs. Mapplii’s registered laijcot-edged razors. A very 
excellent and serviceable article is produced by grinding on 
a six-inch diameter stoije. The two-shilling razors are 
ground on, seven-inch diameter stones; the common shilliijg 
razors*, *on ten-inch diameter ktones. The difference in 
the labour is very considejable. A grinder will turn out 
per week from twenty to twenty-four dozen of the common 
sh filing razors, whilst he can lilunage only about live dozen 
:i week of the better, and only a couple of dozen of the best 
sort. 

The razors ground on .a six-inch diameter stone are more 
suitable for bard, tliose-ground on a two-inch diauiuter stone 
for soft beards. Thb more common sorts are after grindiiig 
lapped on the glazer, and the backs glazed and polished. 
The tlu’ce-shilling blades arc polished first, thou drawn over 
a woou huff. Eazor-blades are, in a great measure, ground 
on dry stones, which* unfortunately causes the atoms of 
stone ana steel to fly about freely, to the great injury of the 
workmen, and imparts to the whole place where the opera- 
tion is carried on a peculiar brownish-yellow hue. The 
minute particles of stone and metal flying about are inhaled 
by the workmen, and, lodging in the luiigs, produce asthma, 
consumption, and other fatjil diseases. This most dangerous 
feature of the diy-griiiding business has, however, been very 
considerably modified of late by the introduction of an 
apparatus which, in a great measure, protects tlie grinders 
from the dust flying from the stones. This apparatus, which 
w^e saw at work at Messrs. Mappin’s establishment, consists 
of a fan on the principle of a winnowing machine, \yith a 
flue to take away the dust* from each of the stones in the 
r(^m. The fan is worked, of course, by steam power. 

* The difference in the price between the three-shilling qnd 
the dearer razors lis simply in the handies with which they 
are fitted, the blades being exactly the same in every respect. 
There aret horn handles, ebony handles, plain and carved 
ivorj handles, silver and G-erman silver bandies, mother-of- 
peaii handles, &c. Some idea of the importance and eitent 
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of tfeis branch of the cutlery business may be conceived 
from the fact that Messrs. Map^iin make some 1500 dilfereut 
patterns of razors. 

There still remains now th visit one of the most impoi*tant 
and most interesting department^ of the SheiEeld cutlery 
business, viz., that of the fnanufacture of 

SPniNO KXIVES, 

or knives that shut with spring, to go in the peckjBt. The 
blades of spring knives are made of the best cast ste*el only. 
The ingot of steel, rolled to the required size, is placed in 
the hands of the forgcT or hlade-^nakcr, to be ihshioned by Jiim 
and the striker much in the same way as a table-knife blade, 
only that the tang or joint part is cut off the steed bar along 
with the blade, instead of being made of iron Yielded on to 
the steel. Penknife blades arc generally forged by a single 
hand, with a liglit hammer not exceeding three and a half 
pounds. The breadth of the striking part of the hammer 
does not exceed an inch, as a broader surface would not be 
suitable for striking so small an object as a penknife blade. 
In the manufacture of spring knives the success depends in 
a very great measure upon the judgment and »jtill of the 
workman who forms the blade* under the hammer. Tho 
forged blade cut off the bar is taken iinst to the grinder for 
what is technically termed scorching^ which means simply 
rough-grinding the tang or joint j)art. The blade is also 
ehorled or nicked fti the shoulder, to guard against its crack- 
ing in the subsequent operation of hardening. It is then 
taken to the marker’s shop, to be marked in the same way 
as the blade of a table-knife. The little recess called the 
nail-hole or nail-mark is notched in, while the blade is still 
hot, by means of a chisel round oA one side and flat on the 
other. The marked blades are now returned to the forger 
for the purpose of being hardened and tempered, which is 
effected much in the same way as with the blades of tabje- 
knives, only that tho hardening heat is not raised to below 
a, dull red heat, instead of to a bright red heat. In the 
subsequent process of tempering tigain al? depends upon tho' 
judgment of the workman, spring knife blades being tem- 
pered variously according to the different puifpbses which 
they are intended to subserve. Thus, lor instance, a 
whittling knifa is tempered differently from a penknife, ifcc. 
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The tempered blades are ca!tefully stw-iglitencd ; the^ ar^ 
then returned to the grinder’s sliop to have th(5 proper edge 
given them ; after which they, 1:ogether with all the other 
portions necessary to make up She completejcnife, also with 
bolsters, rivets, pins, &c., for fastening the whole together, 
are taken to the cutler’s* fitting department, the most ira- 
})ortant of all. * Here tljfe knife ia made up or put together. 
Our *dourteoiih conductor afforiiied us* ample opportunity of 
witnessing the whole of the processes of making the different 
parts which constitute a* spring Jvuife, and of fitting them 
together. We saw a double-bladed pocket-knife with neat 
ivory handle or covering made in onr presence from the first 
lijrging of the .blade and the cutting of the scales to the 
finish. There is a separate set*of parts required for every 
kind of knife made ; and all the parts have the number of 
the pattern stamped upon them, to facilitate their being 
properly put together. 

First and foremost there is the “ spring,” which consti- 
tutes the back of the knife. This is made of steel. It m 
cut out by a fly, then properly hardened by heating it to dull 
redness and in that condition plunging it into cold water. 
It is nbw moistened with oil, which is then allowed to burn 
off in the £re. Wlien'the oil is gone off, tlie spring is con- 
sidered to*he properly tempered. Elasticity is given to it 
by filing ; it is also filed down to tlie thickness of the blade 
for which it is intended, and bent out of the perpendicular, 
to give the requisite motion for the blade. It is rough- 
glazed on a leather-faced glazer, coated with glue and emery, 
and the inside of it is polished with a steel burnisher. The 
springs used in pocket-knives vary according to tho number 
of blades. 

Then there are the outer and inner scales, of which tlie 
former constitute the outer covering of the knife, whilst the 
latter form the small chambers in which the various bladea 
fit. The outer sccoles are made of pearl, ivory, horn, shell, 
wood, or some other suitable material ; the inner scales, of 
brSss, iron, or German silver. The inner scales are ham- 
fhered, to make them properly incline to the outer ivoyy 
scales. Dutch metal foil 5s placed betiVeen the ivory scale 
and the metal scale. The benefit of the Dutch metal inter- 
posed between the two scales is, that it brings out the 
coloU*, and imparts to the ivory the beautiful fiusli which it 
shoyrs. The necessary holes are then drilled with a drill 
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«.nd 6ow in the scales, and also in the tangs of the blades. 
A longitudinal section is cut put from the ivory plate by 
drill and bow for the insertion of a name-plate, which fits 
exactly into th^ a])erture ciA out, and ig fastened with pins 
passing through holes drilled iiy The scales are fastened 
together with German sil\*i>r pins, and the ijail notches are 
filed in. The spring is then plaf*¥d witlr thjB blade, Jittod 
between the two double senflbs, and rough-filed level. .The 
fitting and matching throughout require great judgment and 
nicety on the part of the sutler. • • , 

The fitting of the blade and spring is the most delicate 
part of the whole process, and requires groat practical 
experience and the most c^ndul and skilM manipulation. 
The bliules are fitted in at right angles ; they are taken out 
again and again, and it takes a good deal of filing, to 
make them lit exactly as required. One of the principal 
points to lie looked to is to make the blade in shutting tall 
so that it does not come down upon. tl\e belly of the spring, 
-as ‘this, of course, w’ould tend to take the edge olf at the point 
of contact. 

There arc several branches of the cutlery busmess in 
which a few weeks’ apprenticeship sufiiecs to enable even 
boys to earn pretty good wages. But in the fitti;&g depart- 
ment it requires an apprenticesliip of full seven years to 
give a young man even a decent knowledge of his business. 

On the occasion of our visit to Messrs. Mappin’s estab- 
lishment, we saw a so-called double-box sporting knife in 
progress of fitting up. There were forty parts to be put 
together, the knife containing nineteen useful articles, such 
as a wood-saw, a cock-heel saw, a hollow gouge, a button- 
hook, a nail-file, a pen-blade, a pocket-blade, a corkscrew, a 
punch, a gimlet, a sacking-needle and another needle, a 
lancet, 'a picker, tweezers, a pair of scissors, and some other 
articles. All thesa articles were furnished ready-iimde to 
the fitter, with all other necessaries to put them together, 
yet we were apprised that it would take him ten days Jlo 
finish the knife ! ^ 

,AV"hen matters have proceeded so far as above described, - 
the blades and springs are sent bhek to tde grinder, to have 
the tang and the outside of the springs polished ; after 
which all the parts are fitted together, and, the haft is 
finished. The bolsters are then carefully either squarcSi or 
Touhded by filing,* as required. After this, the knife is 
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buffed oil a sand-buff, then finished on a gloss-buff *with» 
rotten-stone and oil. The sand buffing removes all the file- 
marks, and leaves a dead a\xr£ace ; the gloss-buff gives high 
polish and finish. 

The fine grinding was formerly done on dry stones, which^ 
however, was found to ovVirheat and deteriorate the blades. 
They are now fiiig-groun^d on wet atones before lapping. The 
plain-ground •pen-blades are tground hollow on grinding^ 
stonhs^ the 'pocket blades, are glazed on emery buffs. The 
shoulders Qf the blades .are then ground on a lead lap, by 
which »1eans they are got perfectly sharp and regular. A 
lefid lap will give the very, finest shoulder, — finer, indeed^ 
than could be ^obtained with any other material. The 
operation is termed “lapping,” most likely from the circum- 
stance that lapidaries use a similar contrivance in their 
business. The blades, cleaned previously from grease by 
warming before the fire and wiping, are polished on leather 
and crocus : this is done by boys with very nimble fingers, 
who earn excellent ‘ wages at the work. After this the 
finished knives are taken to another department, where they 
are sharpened on AVclsh hones. They are then finally 
cleaned, and sent to the warehouse. 

Some iu»tion of the immense extent to which this branch 
of the culfclory trade has grown at present, may bo formed 
from the fact that Messrs. Mappin manufacture some 12,000 
difterent patterns of spring knives, many of them, moreover, 
with several variations. The number of hands employed at 
these works is from 150 to 200. AVe cftunot take our final 
leave of this most interesting establishment without ex- 
pressing to the Manager of the Works, to the gentleman 
who kindly took us round the spring-knife department, ta 
the foremen of the several departments, and, indeed, to 
every workman with wham we had occasion to converse, our 
best thanks for the courtesy with whigh wo were received 
by all of them, and for the obliging readiness shown to give 
us all desirable information. 
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LOOKS ANb KEYS. 

DooB-FASTEiAiras, in one or otheif of their yarious 
forms, — as the bolt, the hfjsp, the* chain, the bar, the latch, 
the lock, — ^have been knqjK^u fromf^^he reyiotest antiquity. 
The most ancient lock is th<^ Egyptian or pi^i locJc, Which 
can boast an authenticated existence of at least forty 'cen- 
turies. This lock, which, as well as the key to it, is mostly 
made of wood, and very rarely only of metal, even Vhen it 
is applied as a fastening to iroi\ doors, is in general use t6 
the present day in Egypt, Turkey, and somq other parts of 
the East, — and, strange to say, also in the Faroe Islands. 
The principal of its consfruction is very simple, but most 
ingenious. To the outside of the door a staple is fixed, -wnth 
three, four, five, or six loose wooden or iron pinsj fitted into 
a corresponding number of cells, bored at irregidar intervals 
in the upper part. These pins, which arc headed to pre- 
vent their falling lower than necessary, drop by their own 
weight into corresponding holes in the bolt, so as t<\ fasten 
the door when the bolt is pushed in to its full extent.* The 
key is simply a straight piece of wood? with pegs at one end, 
correspoiiding in number and position with the pins in the 
lock. This key being inserted lengthways through a slot in 
the bolt, and raised, the pegs at the end of it, corresponding 
with the vertical holes in the bolt into which the lock-pins 
have dropped, lift *p the latter, and raising them flush with 
the top side of the bolt, and thus disengaging them, allow 
the bolt to be moved backward and forward. When the 
bolt has been drawn back, the key is lowered and drawn 
out. To lock the bolt again, it need simply be pushed in, 
when the upper pins ’will drop d^wn again by their own 
weight. ^ 

The next in antiquity is the warded lock^ which has also 
been known for many centuries* and is even to the present 
day most extensively used in this country, and, inm^ed,*in 
most parts of the world.. Warded locks are mostly made oi 
iron or brass, and ails commonly an oblong quadrangular- 
shape. The principle upon which most of them are con- 
structed is that of a bolt — either shooting out from the lock 
to catch into some kind of staple or box, or* to detufu a 
staple entering a hqle in the edge of the lock. This bolt is 
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acted on by tlio bitt or flat part of the key, being driven Ik 
or out according to the direq,tion in which the key is turned, 
the shaft of the latter serving as a pivot or axis "for tlie bitt 
to move around iij a circular jtourse. Inside the case are 
placed fixed wards, or icheeU, to bar ingress to any instru- 
ment intended, to act upon the ^olt. The bitt of the key 
has clefts cut into it v'orresponding to these wards, which 
thus’eiiable it to pass them, ahfd to act freely upon the bolt: 
the latter being thus impelled by the key one way, and 
acted upon by certain sidings ii\ another, is locked and un- 
locked 'according to the direction in which the key is tunied. 
The warded lock is, however, faulty in principle, as it is 
ahyays a task of comparative facility to pick it, oven with 
the rudest instrumeut, provided only it be so contrived as 
to avoid the -wards by passing round them; and all the 
numerous devices resorted to to add to its security — such 
as screws, escutcheons, spiral springs, Avhcel-iiiid-piuion 
w'ork, alarums, multiple bolts, have failed to attain 
the desired end — viz., absolute safety. But then we must 
not lose sight of the fact that “absolute safety*’ in the 
matterr of lucks would certainly appear to be unattainable, 
as agents mif/ht be found to overcome oven the resistance of 
the reno\wied unpicktible, drill-proof and gunpowder-proof 
safety-loolv of our own day. J^'or all common purposes, 
therefore, the w-arded lock may well be allowed to retain its 
position. 

Another 'class of locks is the so-called simple tumller or 
lever lechy which has been in use for rnSre than a centiuy. 
A tumbler is a sort of spring latch, which detains the bolt 
of the lock, and prevents its motion until the key, by lifting 
the tumbler ont of contact witli the bolt, sets the latter free 
to move. The simple tumbler lock affords, indeed, some- 
what greater security tbHn the common -warded lock : still 
it is, after all, only a little less liable to be picked than the 
latter. 

Another principle of lock construction is that of the 
mizzle, letter, or combination lock, which is extremely simple, 
thoughjt may at first sight appear rather complicated. The 
■^puzzle-lock is gefierally fnade in the form of a padlock, 
which is opened and closed without the use of a key. The 
chief among jbhe combination locks is the so-called rin^ lock, 
Thi^ consists essentially of two end-pieccs, to one of which 
shackle is hinged, and a grooved barrel fixed, and 6f a 
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«pin(tle with four or moro Bthds or projections on it in a 
row. This spindle, which fits pretty closely insid(5 the 
barrel, is screwed into the opposite end-piece of the loch. 
To unfasten thi^ lock, one or the end-p^cos must bo drawn 
out a little, to allow the shackle to be turned on its hinge. 
Four or more rings fit oif the barrel, haviivg each a groove 
inside, and a small projecting niV outside, ^piit ovej* the 
grooves. As the spindle, as Already stated, fits prett}’' tight 
in the barrel, it cannot be drawn out unless the gr{)Oves of 
all the rings lie in the Han^e plane' with the graovp in the 
barrel, so as to allow the studs to pass. The rings are 
riveted to the baiTel, the iiinen edge of the ring-end being 
bevelled for that purpose ; but t]iC3'^ are left to revolve frgely 
round the barrel. Over each of them fits an outer ring, 
which has marked upon it, on the outside, the W'-hole or a 
certain number of the letters of the alphabet, w\tii n groove 
on the inside under each letter. These external rings are 
put on over the inner rings, at any c(jmbination of letters 
that may be required, taking care always that the groove 
under each particular letter of tho combination coincides ex- 
actly with the projecting nib on the inner ring. Now, when 
these letters are brought into a line with certain notches 
on the ends of the lock, the grooves* in the inne/jrings and 
the barrel are also in a line, and the spindle may now be 
readil}'- slid backwards and forw'ards, as the studs Avill pass 
freely along the grooves. The, spindle being then thrust in, 
the end-piece fixed on, and the shackle shut' down, the 
padlock is locked ; the outer rings are then moved with the 
finger, so as to throw the several inner grooves out of a right 
line, A\ben the interior flanges will now prevent the with- 
drawal of the spindle, and accordingly the opening of tho 
lock, until the same letters are brought again into a right 
line with the notches on the endfe of the apparatus. The 
letters on the outer ring are simply intended to enable the 
owner to remember the particular word or combination 
which he had adopted in the act of locking. ^ 

In the so-called dial-lock we find the same principle 
applied to the locking • of doors. A lock of this kind has 
one or more dials, with a series of letters t)r figures stamped 
on them, and to each dial a hand or pointer, connected by a 
spindle with a wheel inside the lock, having dotcli on it 
which has to be brought to a certain position before* the 
bolf can be rAoved. To adjust the notch to the proper 
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position, a nnt on the back ol the wheel is loosened, and tlie 
hand is set at any letter or figure chosen. In the dial-lock, 
the dial and hands perform fhe office of the outer rings, the 
•wheels that of the inner rings Li the ring-lock. 

The letter-padlock ]^as unquestionably th’is great advan- 
tage, that it requires no key or key-hole, and that no other 
combination thap the oipe adopted in the act of locking will 
ever succeed in opening the iock. It is, moreover, strong 
and durable, and not liable to get out of order. Still, the 
first class pf locks mentioned here, the Ht/i/ptum, can alone 
be saidrio contain the true principle of security — ^viz., that 
of several independent movable detainers of the motion of 
the bolt, any onp of which will suffice to prevent that motion, 
and with a key adapted to move the wd^olo of these detainers 
simultaneously, and to shift them into positions permitting 
the bolt to be moved. It is upon this same principle of 
security that most of the' ingenious inventions of late years, 
such as Barron’s, Bowntree’s, Bramah’s, Chubb’s, Hobbs’s, 
Newell’s, and many* other more or less w^ell-known and 
appreciated safety-locks, are based. 

The ![iinited space at our disposal prevents our going more 
deeply into the subject of the construction of locks, which 
is, moreo^r, foreigii to the purpose w’e have here more im- 
mediately and particularly in view, — viz., the application of 
the factory system and of machinery to lock-making. 

The principal seat <jf the manufacture of locks in this 
country .is generally considered to he in "W olverhampton ; 
and there can bo no doubt but that thaJ city has been for 
several centuries, and continues still to the present day, the 
great lock-market of England, and the place wffiere the better 
and best qualities of locks are made, Birmingham and London 
occupying only a very inferior position in this respect. In 
fact, most of the locks alleged to he productions of the 
metropolis may safely claim Wolverhampton for their birth- 
place. However, the latter city has a most formidable com- 
petitor, more particularly as regards the common locks, in 
WiLLENHALL, a township of about 17,000 inhabitants, 
situated three miles from Wolvcrhqmpton, on the Lichfield 
road. The number of master locksmiths in AVillenhall is at 
present about 400, to not many more than 100 in AVolver- 
hampton. At the beginning of the century these proportions 
wert, nearly reversed. It must be admitted, however, that 
many of the master locksmiths of Wil\enhdl employ only 
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two of three apprentices each, and hardly ever any journey- 
men. They work, moreover, clyelly for some of the larger 
manufacturers of the town, and for the factors in AVolver- 
hampton and Byrmingham. 'Still, tliere are some establish- 
ments here for the manufacture of Jocks and keys, &c., 
exceeding anything of the*kind that Wolverhampton can 
show. The largest of those establ^hinents* and the most 
important in every respect, is* that of Messrs. *John Harper 
and Co., known as the “ Albion AV^orks,” wdiich Jias now 
been in existence for abou^ seventy-five years, Imving been 
originally established by the father of one of the (Present 
heads of the firm, and the gi’andfather of the other. 

Besides the manufiicture of locks and keys, bars, latcljes 
and bolts, Messrs. Harper carry on also a very large busi- 
ness as ironfouiiders. The premises are, of course, most 
extensive, several hundred hands being employed^ in them in 
various processes and operations. One of the principal 
branches of Messrs. Harper and Co.’s business is the 
manufacture of cast-iron locks, which is carried on here on 
a very large scale. It is to this branch that wo intend to 
devote oiir particular attention. » 

The iron used by Messrs. Hai*per and Co. for th6 best 
malleable castings consists chiefly bf a mixturj of best 
Spanish pig-iron and best lawn cliarcoal-iron from Cumber- 
land. Besides these two sorts, Lancashire iron and Staf- 
fordshire iron are also used; the latter, however, more 
especially for 'vvrought-iron articles. 

The coke come? partly from Herbyshiro, and is partly 
made on the premises ; Messrs. Harper and Co. making 
their own gas, and using the light coke obtained in the 
process for fine or •pot castin^Sy which reduces the cost of 
the gas to almost nil. 

The pig-iron is broken with a sltdge hammer into pieces 
about three or four, inches long, which are then mixed as 
rocjuired for melting in the ^upola furnace, or for fine 
castings in the pot. 

The cupola furnace is about thirteen feet high, and thrfeo 
fo^t wide in the clear. • It is lined throughout with a wall* 
of fire-brick, six inches thick. This linmg is covered by 
another, about four inches thick, made of a peculiar, some- 
what argillaceous sand (Gorml), which stands tlte action of 
the fire better than any other kind of sand. This il ef- 
feefed as follows j-A bed of sand is laid at the bottom of 
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the furnace, slightly sloped towards the discharging mouth ; 
a wooden cylinder of the height of tho furnace, and the 
required diameter, is then sc^ upright in the axis of tho 
cupola, and the gand rammed in hard so as to till the 
whole of the space hefcwt^en tho cylinder and tho fire- 
brick lining qf the furnace. ^'Wheii this has been fully 
acconiplishei}, the cylfnder is taken out again, and the 
sail, 4-lining trimmed to the proper form. By tho action of 
the lire, this lining is glazed over with a brown, glossy sur- 
face. Jt lequires repairing ever.y week ; if the glossy sur- 
face oiice breaks, it will not glaze again, and will no longer 
protect the fire-brick lining. "With a careless - founder \vlio 
pays no proper attention to the sand-lining, it occasionally 
happens that the outer easing of the fumaco gets red-hot. 
"When required for use, a few chips of wood are laid upon 
the bottoip, the discharge-hole being left open ; and tlio 
furnace is then filled to tlie top with coke, which must be 
pure and perfectly free from suljihur, &c. The wood at the 
bottom of the furnace is now set on fire ; and as soon as 
tho body of fuel is sutficiently kindled, the fan supplying 
the air to the blast-pipes is set in action. This fan is 
w^orkod by steam. We may here observe, en passant^ that 
the stear^, -power used on the premises for working the fan, 
blowing the fires, and working the extensive machinery in 
the general shop, amounts altogether to twenty-five hoi-se. 
A short time after the blast has begun to blow', and when 
the coke begins to sink in the furnace, alternate charges of 
coke and pig-iron are thrown in. As has already been 
stated, two or three diftcrent qualities of pig-iron, varying in 
price from £2 lO^r. to a ton, are used : there is added also 
a limited quantity of scrap-iron, consisting mostly ot* the 
ridges of former castings, and a certain proportion of lime- 
stone, to obtain a purer ‘metal with an easier flow. Tho 
worst quality of pig-iron is always charged in first. The 
discharge-hole is closed with a mass of moist sand, which is 
a^jtervrards pierced with an iron rod when the metal is in 
full fusion and all is ready for casting. We need hardly 
state that the heat about the furnace is most intense, and 
the light perfectly white, and most brilliant and dazzling. 
The workman who has the charge of the furnace, and who 
is generally called t\iQ founder^ goes here by the name of the 
teaser (from tho French verb attiser^ to stir or poke). We 
found him to be a most intelligent man, thdroughly versed 
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in eveiiy branch and detail of hi5 business, and most obliging 
withal, and eager to iiftbrd us every information, for ivTiich. 
we tender him here our best tbifnks, together with our for- 
giveness for teaming us in the^nost uu(;onscionable, though, 
of course, quite finconacious manner, by Insisting upon our 
inspecting his white-hot furnace ‘frenn every conceivable 
point of view, until we werq half roatfted an^ 'quite I)linded. 
Our feelings on the occasion, t^jwevor, most lifoely aided us 
considerably to a rapid comprehension of certain dark hihts 
siboiit ‘‘)iot and dry work,” dropped, by one of tly 'leaser’s 
trusty aids, which we accordingly translated with cheerful 
alacrity into the last, though not least, of that glorious trio of 
inonosyllables to which England, in our humble opinion, is 
partly indebted for her greatness — bread, bee^, and “ hcf^r^ 
The fused metal is received at the discharge-bole in cast- 
iron pots or ladles, lined with a coat of loam or sand, to 
prevent the white-hot metal melting the material of the 
pot, and is thence transferred to tlie moiilds. 

For line malleable iron castings, the hietal is melted in 
the so-called pot-furnace, in the common Stourbridge clay 
melting-pots. 

The moulds are prepared in the casting shops. There 
arc two casting shops here, employing about fortv hands. 
Besides the different parts of locks, latches, &c., annnmenso 
variety of other articles arc cast liere, in malleable and iii 
common iron, and some also in brass, such as clock-keys, 
railway and bed keys, frames of egg-boilers, ornaments for 
bedsteads, mane-combs for horses, door-knockers, pulleys 
for signal-poles on railways, sbeoves for axle and signal 
pulleys, frame-pulleys for window-saslies, bed-casters, trunk- 
bandies, plates for door-chains, studs for cable-chains, orna- 
mental Gothic binges for church-doors, ornamental castings 
for legs and arms of lt)unging-cbair|, vermin traps for tho 
Canadian and American markets, &c. 

The patterns for tlie moulds are mostly cut out in wood, 
then moulded and cast in iron; brass, or bell metal, and 
properly dressed. • 

Bed Staffordshire loam sand is used for moulds for com- 
mofi castings, best Mansiield sand* for . flnf) castings. For 
articles required to be cast hollow, solid cores are made of 
open sand by boys, and baked afterwards in an oven, called 
the to harden them sufficiently for use. • 

A couple of ^rectangular u’on frames, without tops or 
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bottoms, form a ease or box*, which serves to give the'mould 
the requisite external support. The two halves of the box 
carry corresponding ears, one set pierced with holes, the 
other with pegs fitting into ihein. A derailed description 
of the manner of 'fo^^’ming the moulds, and arranging and 
adjusting the various patterns u»poii tliem, having been given 
already in the notice vf our visit to Messrs. William Tonks 
ancTfSons* Hrassfoundry at Birmingham, we have simply to 
state hejpe, in addition, that for certain castings, a mixture of 
coal dust /iiid rosin is dusted over the pattern mould, which 
taking' fire when the fused metal is poured in, bums, giving 
a nice colour to the casting. Some of these moulds hold as 
many as 150 patterns of keys, bolts, links, tumblers, follow's, 
plates, shuts, and other parts of locks ; others, 125 ; others, 
75, 60, 45, 40, &c. The articles cast at Messrs. Harper and 
Co.*s establishment present a most extensive range of 
varieties in size and weight, from one and a half hundred- 
W'eight a single casting, to forty dozen pieces to the pound 
of common iron ; ftom twenty-eight pounds a single casting, 
to forty-two dozen pieces to the pound of malleable iron. 
The large castings are covered over wdth sand when the 
metal is run in, to prevent their cracking ; it takes about 
eighteeij. hours for a iarge casting to cool. 

The castings removed from the mould are brittle, and 
break like glass, and will not take the file: they have 
accordingly now still to undergo the process of 


AKNEALINO. 

There are several annealing ovens here for malleable and 
for common iron. Each of these ovens is about six feet 
wide by ten feet deep, .and five feelT high, and holds forty 
cans of castings, each can containing from seventy to ninety 
pounds. A mixture of sand and sawdust is put in with the 
common iron castings in the can, the former to prevent 
smelting, the latter to give colour to the castings. The 
malleable iron castings are mixed with a rich red iron ore, 
by the aid of wlucli the. carbon is extracted, and thus the 
iron becomes soft, and may he hand-filed or drilled. The 
heat of the annealing oven is carried to a whitish red, both 
for the malleable and for common iron castings— -but not 
beyond this, as a higher degree of heat xould bum and 
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altog^ftther spoil the castings. ’The cans are pushed in and 
taken out with the aid of an instrument stuck under them, 
which goes by the somewhat approprijite name of the deviVs 
toasting forh. ^ * I 

The properly annealed castings,^ wlicli are now no longer 
brittle, and take the file likfe lead/arc taken to the nAimEL- 
Lixo suoi», where they are put in*lt> a revjilving barrel, or 
rmnhle^ with numerous perforations in it. ’ This ITarrel 
revolving with great velocity by the action of steaiji power, 
the mutual attrition of th^ articles inside freest the latter 
from the sand, <fec., adhering to them. After this "process 
of cleaning, the castings are vhat is technically termed 
“devilled” in another revolving barrel, info which they 
are put, together with a little oil and shoemaker’s scraps 
of leather. AVhen the castings coma forth again from the 
barrel after this process, they look almost half polished. 
They are now taken to the rough warehouse, where they 
arc sorted by young women, girls, and boys, and put into 
separate holes appropriated to each of the 3000 dilferent 
sorts and sizes, ready for tlie men’s use in the 

GEITEEAL SnOP^ 

for fitting and putting together, • In this part of iJlie estab* 
lishment are mainifactui’cd also all wrought-iron goods. 
About sixty men and boys are employed in this shop, be?- 
aides a number of girls ; the latter chiefly in drilling spindles 
for door-lock furniVirc, by drilling lathes, — also in making 
small scrcAvs for fastening the brass and mineral furniture 
to the spindles. The screws are cut off with nippers from 
screwed wire. Keys are also drilled liere, the drills being 
moved by steam. The locks are fitted and put together 
with almost inconceivable rapidit|r. Among the various 
machines and mechanical contrivances with which this part 
of the establishment’ abounds we notice, more particularly, 
two powerful Nasmyth’s steel-hammers, which are used 
chiefly for stamping parts of door-bolts, hasps and stapleft, 
for shell-boxes for Armstrong’s shells, and other articles for • 
government and railway purposes^ also a large machine for 
piercing holes through plates, which is very neatly and in- 
geniously constructed: wo saw it at work upon*a number 
of lock, latch, and bolt plates, piercing as many as twei^y- 
fouF* holes of venous sizes through a plate at one blow. 
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The same machine is also made to cut strong bars o^^ iron 
into pieces, and to slit large sheets of iron into shreds,, 
which are intended for Harper’s patent bolt-plates, and 
are put into proper sl^ape afteri^ards by the steam-stamp. 

Another powerfijl ipacliine is used to brighten long and 
thick rods of iron, whUdi*are afterwards cut up and made 
into door-boltsi The ^non rod is^ first put into pickle, then 
subjostt'd to the action of the^jaehine, upon the wire-draw- 
ing principle, which makes it as bright as any smooth -filing 
could accomplish, Avitli this additional advantage, that it 
serves to lengthen a rod of aboitfc eight feet long from ten 
to fourteen inches. 

AVe liavc no opportunity to give more than a mere pass- 
ing allusion to the many and various processes earried on iji 
this part of jMossrs. Harper and (k).’s establishment, such 
as forging, stamping, pressing, piercing, filing, bobbing, 
japanning, v^c. &c. Still, before eonelnding our notice of 
these important and most interesting works, wc? may be per- 
mitted to select fr<»m among the immense number and 
variety of articles for door-fastening purposes made here, a 
few for more pai*ticular ineution. There ai’e, for instance, 
patent* rims (on Carpenter’s principle), morticro and dead 
locks, and cast case door-locks, of various ornamental de- 
signs, mtS-le here, varying in. price from 40^. per dozen down 
to 7s. i)d. per dozen. The latter sort are manufactured 
principally for the Caiiadhux and United States markets. 
It is a most remarkable article, and a positive mar\ el of 
cheapness ; a lock, with staple and key t^ match, w itli a pair 
of Hjirper and Co.’s patent vitreous mineral furniture, with 
shifting spindles, and the pro]ier number of screws for 
fastening, all for the small sum of 7 Ad. Tlien there is a 
patent tumbler padlock, exclusively inanufixctured by Messrs. 
Harper and Co., which sells in prodigious quantities in the 
East, and stands unrivalled for cheapness and simplicity, 
seeing that it can he sold in retail from one penny each! 
Also, Siiaki*e’s patent lever latches for park, field and other 
gfites, with plain or ornamented plates ; long screw-catches 
-to screw into the gate-post ; balance-handles, insuring the 
fastening of the ,.gate wtenever it is rclosed, and so con- 
structed that the gate cannot be opened by the cattle; 
brass-knoU barrel-bolts, 9 feet long, extremely neat in 
appearance, and very light, being only three-eighths of an 
inw in diameter, instead of seven-eighths to^^one inch, as is 
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usual. » At the time of our visil:, a large order of these fur 
China uas in course of execution. 

Ratent wrought-iron barrel-bolts, ininufacturod from one 
j)iece of sheet metal, and wiSiout a sjn^lo rivet, by wliich 
means ten times *greater strength is S'Icurcd than the com- 
mon riveted barrel-bolt poJsesses.’ And so we might go 
on naming a great many more articlfs than could possihh' 
bo ronieinbered by the readen^but there j-eniailis only Tliow 
to take our final leave of this establishment, w ith pnr cor- 
dial thanks to Mr. Harper ^or tJie •courtesy and, kindiie.^s 
W'itlj which lie W'as pleased to receive us, to conduct over 
every part of the works, and to afford us all the information 
w’e could iiossihl}’’ desire. 
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THE OEEAT GIIE.MICAL AVOEKS- OE SrEi^SES. 
CHANCE J3EOTHEES AND CO., AT OLDBURY. 

“Thk Great Cliemical Works at OliUniry coyer an area of 
about t\vt?iity-tbiir aeres/’ a piece of iiiforiiuitioii which 
might have given us some reason fpr dismay, iiad we not 
already received the promise of sueli able guidance as set 
iia entirely at rest as to the order in which our inspection 
of tlio plac(i would be accomplished. This promise heuig 
confirined by the morning’s post, we^set out towards tlio con- 
fines of that mysterious district known as “ l^hick 
Country.” 

Passing the outskirts of Birminghain, wliere the tall 
factory chimneys rise at intervals on either side of the rail- 
way line, leaving the charming suburb of Edgbaston and the 
manufactories offJolioaiul Smethwick, the a])proach to Old- 
bury is marked by a heavy pall of smoke which, lianging 
over the whole tract of the country, shrouds nature in a 
dun eclipse. Amidst an undefinable labyrinth of j)it banks 
and liillocks, mounds of cinder, craggy masses of clinker, 
often lighted by a lurid glare inlo strange and fitful shapeT^ 
rise the more regular forms of innumoi’able shafts, kilns, 
tall, pyramidal blast-fiirnaces, and strange uncouth ma- 
chinery. Oowded together amidst this volcanic waste, as 
though separated for ever from the life of villages and 
•country homesteads, lie the pitbaiiks, the collieries, the 
forges, the works’ for iron ana steel aifd gas, tin and tar, 
copper, oil, and lead, the soaperies, the distilleries, the 
potteries, and, as it seems, a hundred others, fbr supplying 
the world with material which has become a second lianire 
wrung from “the necessities of the first. Here, amidst din 
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and clangour, rises the hot hreath of a thoiiaand forges, *tlio 
, hea\y Ya])our of brick and lime-kilns, tlic black and choking 
smoko of mighty fires all mingling in one great, black, 
boding doiid which bvo ids iinraovable above the earth. 

Turning from tlie coAtcnfplatioij of these tilings, however, 
we prepare to visit that\ipu*ticuhir locality within the over- 
shadowed territory to which we have been directed, and, 
passing from the Bromford station along tlic conrscj of :i 
brook whoso waters wore, ]ierliaps, years ago fresh and 
limpid, cpmo'apona bnihlihg wdiich at once iiulicates lliat wo 
Imve reached mir destination. The neat buildings, hearing 
somew’hat the appearance of a cliapel, are, as wo arc informed 
by an inseription on tlio tabk^t over the door, (^hance’s 
Oldbury Schools; and I lerc we learn that the education of 
the children is secured by a propeidy qualified master and 
governesses,, liaving under their charge more tliaii 200 
children, whose satisfactory progrtjss has more tliaii once 
heen attested by the. Government inspectors. I'lie short- 
time at our disposal w’ill not permit us to stay, however; 
and, passing along the boundary w'all, w e become accpiaintcd 
with oi;ih of the most striking objects of the place, in the 
shape of a bridge wbiclj, starting from the works, crosses 
the road an elevation of sixty Ibet and termiiiatcrs at a 
i»4|b mound of ‘‘waste.’* Wo afterwards discover that an 
enormous piece of timber fraTuew'ork of great strength sup- 
ports an elevating apjiaratus, wdiich, by means of w^atcr 
supplied from a pow^erful stcam-ou^’iK', ^raises the wMsie 
from the factory yard to the bridge level, wlienco it is carted, 
away. Arriving at the gatehouse, wdiere wo undergo a brief 
but eflective examination by the official there located, we are 
at once admitted to the interior, and, passing the laboratory, 
where glass jars and labelled bottles of various colours and 
sizes, scientific apparatus, And miniature scales, claim only a 
comprehensive glance, are conducted by Mr. Tiayncr, who 
is the manager of the works, to witness the various processes 
of ,wdiich his lucid explanations conveyed to us much 
cbemical information. 

There was published some time ago- a charming little book* 
called ‘Fairy Tales 'of Science,’ and its title coming some- 
how to be connected in our minds with the ])reseiit visit, may 
havejgiven rise to the idea tliat we had suddenly arrived at 
the outskirts leading to the kingdom of some eminently 
scientific gnome ; for, continuing our journey to'the realms of 
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clieinical manufacture, wo pass between glittering cliffs ^vliicb 
change their hues as we procee^l, from pearly white to shim- 
mering sea-green — see masses of gr(|eii stalactites heaped 
here and therc~-stop heforc the shien of crystals — walk 
upon snow-pure sands — gaze, wondti’iiigly, at hillocks of 
red, and brown, and hlaci, and*bylliant colours, amidst 
wliich rise two gigantic chimneys ami a .scive of tow'ers. It 
is in the main road tliroug'h the works, and amiddt the 
continuous passage of horses and waggons conveying'tlie 
various materials from the,^vatcrsi(ie to tlicir iitfry deslijia- 
tiou, that w'e become (ionscious of the word “ saltV’ upon, 
which, collecting our somewhat scattered senses, we say, 

“ Indeed !” aud, at once becoming prosaic, learii tliat this 
article, of wliicli tlio wliito cliffs beside us represent S()me 
hiiiidreds of tons, is necessary for the maimfaciiire of sul- 
])liate of soda. At the base* of the great chininey lie the 
various apparatus for condensing hydi'ocldoric acid ; and, 
crossing the canal whieli runs throiigli the centre of the 
woi'ks, we see, arranged upon its wliarf, f ow” after row*- of glass 
and gutta percha carboys ready to bo filled with the diflewnit. 
acids iiow' in course of manufacture. » 

This leads us at once to the bunier-houses,’^ w liel*e the 
sulphur and sulphurous ores arohuriVt for the pro^jictioii of 
sulphuric acid. They are large aibl wxdl-vcnfcilatcd building, 
containing furuaccs so constructed as to eusiire tlie proper 
combiisfciou of the sulphur stone, or pyrites, which is thrown 
ill when the furnace has attained a certain temperature. 
The result of the ebinhustion is a copious liberation of sul- 
phurous acid gas, which rises and passes Avith the nitrous 
gas (introduced by a peculiar arrangement) along flues 
leading to leaden cliambers, wdjore, combined with steam 
and air, and the oxygen of tlie nitrous gas, it becomes 
sulphuric acid, and falls by its o\wn gravity to the bottom - 
of the chamber. , 

These chamhers, of which there are thirteen, occupy a 
large area in the wwks, looking like a quadrangle of black, 
square fortiheations, the top of which (for they are hujflt 
Hj)on high stages of tiiuber) is reached by broad woodcif 
ladders, leading to planked gallciies. Ea«h chamber is 160' 
feet long and of proportionate height and breadth. Tliey 
are composed entirely of sheet lead, supx^orjted externally by 
a stout timber framew^oi’k. As wo follow our conductor 
the* leaden ro^fs \Yheuce we look over that portion of the 
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worlis, we ai’e unpleasantly conscious that any accidental 
hreacrli in the Icadwork wotjd involve the danger of being 
dissolved ill a short tjmo by a ^bath which would leave no 
remains either of thjj) present description, or its authors ; 
and, although w'e are satisfied that everything is carefully 
inspoctecl,' make littld^ ot)jectioil to proceed with the next 
operation by -which the' acid is rectified. 

The (juanlity of diluted sulphuric acid produced by these 
huge chambers amounts to 850 tons a w-cek, and is drawn 
off in leadfiii cisterns and pans,* part of it being converted 
into sitiphate of soda and the remainder into rectified acid. 

This IS produced in a long building, or rather tw'o com- 
municating buildings, against the wall of which a series of 
glasses, ivith retort-shaj)ed lieads and arms, are fixed in tlie 
brickwork of what looks like an enormously extended Prencli 
cooking-stove. In thesp tlie weak sul])huric acid is sinimer- 
ing h}'- means of a fire which is applied to each glass, the 
boiling process being continued until it is ascertained that 
the acid luis reached its maxiinuni strength. It is noiv a 
fluid colourless as water, but of considerably greater 
spccifvJ gravity, and has to be draivn off from the retort by 
a syphon into tho vessel prepared to receive it — gene rally a 
glass caigboy containihg some twelve gallons, and carchllly 
sacked by means of a firm bedding of* straw into a protecting 
hamper. Many lumdreds of these bottles of acid are sent 
aw'ay every w eek. 

AVe are informed that the purer sort of sulphuric acid is 
that produced from the hrimstoiie, thef sulphur itself en- 
suring a finer quality than the combustion of the pyrites. 
Por this manufacture there is a spacious burner-house pi’o- 
vided with a long row of smaller burners or ovens. The 
sulphuric acid consumed at the works is applied f o the pro- 
duction of sulphate of soda ; for this purpose a large and 
heavy cast-iron pan is built up with brickwork, witli a 
firegrate carefully set under tho bottom. Into the pan, 
.after it has been modcr.ately heated, a quantity of coinmoii 
salt is thrown, upon -which the sulphuric acid is poured from 
a leaden pipe communicating writh 4;he chambers ; from the 
decomposition which tak«3s place, the products are sulphate 
of soda and hydrochloric acid. The latter passes, in tho 
form of gas, into capacious stone flues, and thence into 
1‘iJfge and lofty stone condensers, which resemble towers 
-with double turrets, and are reached l:Qr woodcii galleries 
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ill tlte same way as the chambers. .I'he sulphate of soda 
after being boiled iu the iron .pan, is transferred by work- 
men to the bed of a furi|ace of sijnilar coiislriiction to 
those known ys “reverberatory” furnaces, where it is 
roasted and finished previous to ifs removal to the stock - 
room, afterwards to be converted iiitjo carbonate ‘of soda. 

To ivitness this operation, known as the “ black ash” 
process, we are conducted to series of furnaces, in the“ front 
of each of which a certain weight of sulphate is throw n 
iipontlie ground, w here it ^s mixed with regular 4 )roj)or ti on s 
of coal and carbonate of lime. The workman sliofcls this 
mixture on to the bed of the ^irnace, Avhere the operator 
freipiently stirs it wdtli an iron bar, until, decomjiosition 
takes place, tlie sulphate of soda lieiug i*ouvcrted into cin*- 
bonate, Avhile the sulphur leaves the soda to combine witli 
the calcium of the lime. The charge is tbeii withdraw'ii, 
and after a time run into large moulds ])rcvious to binng 
“ lixiviated ” — a process ellccted by placing some hundreds 
of the balls made in the moulds in large iron vats, in which 
water is freely poured upon them for the purpose of dis- 
solving the carbonate of soda, Avhich runs into resci’voirs 
provided for its reception, while the insoluble portTion of 
tlic substance remains in the vat, "We have seeuvin, these 
processes how the strong allinit/subsisting betw^eou clilorino 
and sodium, the constituents f)f common salt, was uncere- 
moniously set aside by the introduction oftliat inosteiKTgetie 
agent, sulphuric acid — how, in strict poetical justice, this 
agent of disseiitiori^ sulphuric acid, is compelled by the lime 
of the carbonate to yield its soda to the gentle iulliience of 
the carbonic acid ; and, finally, how, in the manner of the 
inevitable marriage at the end of the performance, tlie car- 
bonic acid combines with the soda, and lives bappil}^ as 
carbonate of soda in solution. l?his solution has still to^ 
undergo several processes of refinement into browm soda 
ash and white ash until it^is snfiicieiitly pure for the 
crystal-house, 'to whicli w’^e are invited to witness its ultimate 
conversion into carbonate of soda, the “ soda ” of domestic 
IJLse. A vast building is devoted to betw’^cen 200 and 300 
great iron pans and vessels of A^drious siiies containing the 
solution of carbonate in various stages of crystallization, 
which is assisted by bars placed so as to gather the crystals, 
which are perfectly Avhite and of a beautiful cbaracttJir^, 
thdse forming* roupd the sides of the vessels being of con- 
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sidorable thiclcness, v/hile the pendent crystals are %»f the 
oblique, prismatic order, anil perfectly defined. The work- 
slidp in >Yhich this tioaiitiful process is conducted, yields a 
supply of more thau 150 tons of soda a,' week ; lieariii*^ 
which, wo discover the ongiri of the glittering wliite cliffs 
through \Uiicli wc so ate ly passed in tlie stocking-rooms, 
and re(M)giiiso th(mi as being composed of tb<5 completed 
material waiting to bt^ brokcA* and packed in various-sized 
casks re?(ly for the market. 

VV"o liavo yet, however, to wlijucss the conversion of the 
carhonUfc into bicarbonate of soda ; known (by again 
dropping the ]irefi\) as the “ carlionate,’* and asked for 
under that naia^e at ilic eliernisls’ slions. To ])roduco tins, 
the crvst.'ils of carbonate are methodically i>laced, many 
tons at a time, in largo vessels, into which c.'irbunic acid 
gas is forced. Wlieii tJie bicarbonate is formed it is taken 
out, and drii'd in hot-air stoves made in compartments 
which rosomblc tho^ berths of a ship. From these it is 
carried to the mills, Avliere it is finely ground, and is now 
ready for ])ackiTig, an opera! ion pcrforiiKul in a largo ware- 
house,*- where the lino dust Hies like Hour, and, if the 
blooming complexions and vigorous forms of the girls en- 
gaged 11^ Ihe w'ork l 5 e any indication, is uu(|Ut.‘Stionably 
beneficial to hoaitb. Crystals of soda are also an in- 
gredient ill washing ])o\v(]ers, the manufacture f)f which, 
upon a large scale, aUbrtis employmeul- to a cinisiderable 
number of females, some of v/horn are widows and orphans 
connected with the workpei)])le of the ektablislnneiit. 

The next important operation being tlio manuiacture of 
salts of auimouia, w’e visit the Avorkshop wdiere, in, boiler- 
shaped vessids of iron, the gas- wafer (ammonia liquor) 
obtained from tlie distillation of coal in the manufacture 
of gas in close retorts is^^ubjected to beat. By this means 
the ammonia is volatilized, and passing through large 
Avorms, condenses, and is received in a suitable cistern. It 
is subsequently treated with hydrochlorie acid until the 
point of neutralization is attained. We follow this solution 
' to a large brick building, whore a ixumher of hemispherical 
iron pans are plawied, each over its own lire. In these the 
solution is kept boiling until, by the continued evapora- 
tion, it hag reached the crystallizing point. It is then run 
into coolers, where it uliiniatoly forms into crystals of 
tlio crutle salt, and is heaped in a stodiroom into another 
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rowof vftioso cliffs through which wo paKeod to our inquiries. 
This crude salt is afterwards refined h|y various procfosses, 
the most important of whicV is sublimation. To effect 
this it lias agaiu to iiudergo tiio ordeal of ^ro. After being 
slowly dried it is ]ffaced iji peciijiarl^'^ constructed ir<m. 
vessels, eacli covered with a cast-iron^ On tlie ap[)li- 
catioii of the lire, the salt volatilizes and I’isc^ii into \his 
domelike cover, wliere an effect analogous to eondeiisatiqu 
takes place, the suMimod or volatilized ammonia gradually 
eiicrusliiig the douKi with crystals of sal ammonkic., Tlu; 
covers are uow taken olf, and the cake of crystal i*einoved 
and broken up ready for pJiclving.* This sulistaiice, besides 
being extensively used hy galvanizers, tin-jilaltj inanufai^- 
turers, and in eiiemical jinKJCsses whc‘re its great purity 
renders it valuabh*, is largely exported to Itussia, where it 
is eaten as a luxurious substitutes for common salt, 

Aliich as we ar(' interested by these exjilanations, it must 
be acknowledged tliat the attenlioii of ojw of our paily is 
distracted by the reveries borne upon the wafts of a powerful 
odour which penetrates the entire workshop, lie aftor- 
■wards said that it was associated with dreamy rocollec>ions 
of a (piiet village church on a sultry suuuner’s evening, with 
a sleepy liiimming in the air, a monoloiious drawlin;* of a 
dull sermon, and of a little boyiii a* con fused state of unrest, 
who, suddenly falling forwai’d on the book board, is.caiiglit 
by protecting arms and awakened by a smeiling-botlle. It 
may seem singular tliat these reminiscences sliould have 
been evoked at such ^a moment. The cxplauatioji wdll be 
easy to anybody wlio reflects upon the subtle iutluence of 
certain we 11- remem bored scents in recalling ]ui!jt scenes with 
wdiich they have always been mentally associated. y\djoiii- 
ing the subliming house, in which \ve stand, are the build- 
ings for the ])roductiou of carbonate of ammonia (smelling 
Baits), and this pungent gas volatilizi^s from the crude .and 
tinishiMl salts at a very low temperature, and in quautilies 
particularly undesirable to the inaiiufactiirers. To produce^ 
this powerful scent, muriate of ammonia is mingled with 
carbonate of lime, au^, thdc mixture being thrown into re- 
torts, both volatilization and sublimation* result. The 
carbonate passes away and is carefully collected. The first 
volatilization, however, is not considered sullicient,*aiid the 
product of the first sublimation is placed in spherical iroif"^ 
pots to be once iftore;riubrniied into leaden domelike covers. 
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Prom these the cvirbonate is occasionally removed and 
broken into pieces. Thofe are rows of these o/jvered pots 
■which furnish a very consid(jrahlo amount of carbonate of 
ammonia every w-eek. The vast number pf casks and pack- 
ages recpiired for the wqekly supply of these various products, 
renders it necessary d’or MessA. Chance to employ not only 
a large cooperage, but* a sawmill ou the works. (Kitside the 
latter stands a gigantic stliek of timber, Avliile inside the 
powerful steam-engine, bright and clean as a working model, 
.and tlie various vertical and ciq^mlar saws, attest tlic immense 
extefit of the business. 

As w'e pass onwards, w’a are invited to look more closely at 
^he beautiful grccnish-blue prismatic crystals which had at 
first arrested our attcuition, and learn that they are formed 
of sulphate of iron, and produced in great quantities by the 
oxidation of bisiilphuret of iron, a process which takes 
place spoTitaueously from exposure to the air. The solutioii 
of the resulting salt, when concentrated and crystallized, 
becomes an article of largo consumption, known as cop- 
jperas. 

lixssing the carpenters’, smiths’, and ]>luml)ers’ shops, and 
staying for a moment to glance at the great busy cooperage, 
we a^in cross the ‘canal bridge — ^near which l)argcfals of 
ammoma(‘al liquor are being emptied into receivers leading 
to the tanks — leave the boat-building yard, the great heaps 
of ammonia, and tlie blocks of leaden chambers, and enter 
nn immense and lofty building known as the superphosphate 
house. Ou each side of tlie factory ^ie hills of superphos- 
phate of lime, while the centre is occupied by row after 
row of bags filled with this valuable manure. Numbers of 
men are employed in mixing the superphosQ|:iate w'ith 
ammonia, nitrate of soda, and other important constituents, 
while others are filliag, weighing, marking, and sewing up 
the bags ready for the canal boat which lies alongside 
almost at the door. 

Superpbos])hate of linic is the most valuable ingredient 
of artificial manure, and is made from bones, or bone ashes, 
and coprolites. These are treated with sulphuric ;^cid, 
whieli, combined with the lime present in the carbonates 
and phosphates, renders the previously insoluble salts 
soluble: Thus prepared, the shperphosphate is mixed with 
•^nitrogenous materials and sent to the farmer. As some 
indication of the extent of this branch of* mauufactilro, we 



CHEMICAL AVOmCSllOPS. 


Ml 


learn tiat during one year, and in the county of Dorset 
jiloiie, U])v\'a.rds of £50,000 was spent on artificial manures. 
'W e have thus briefly witncsse^l most of the principal opera* 
tions carried og at these w’orks, resulting in the production 
of enormous quantities of chemicals used by manufacturers 
and for domestic purposes, abd sueli as are daily supplied 
to the various home and foreign maVkets. .Tlicse iiicludo 
sulphate of soda; soda crystals; or washing sodS ; soda-asli 
of various strengths, caustic alkali, bicarbonate of soda, 
rectiliod sulphuric acid (conc|‘ntrated*oil of vitriijl), brown 
sulphuric acid, sal ammoniac, white crystallized niurlVit.e of 
ammonia, sulphate of ammonia, c^boiiate of ammonia, cop- 
peras, washing powder, suporjihosphale of liiije, and arti- 
iu!i!il manure. In tlie production of all these articles 
Messrs. Chance adopt the most scientific processes, and, 
usingaliigh class of material, obtain chemicals of so uniform 
a purity that tlieir name has become a guarantefe of good 
quality. 

It is now time, how'ever, that wc should conclude onr visit 
to Ihesc marvellous workshops, where, day and night, with 
tlie exception of {Sundays, these processes are coiitinjially 
earriecl on by the six hundred hands xvho are regularly 
employed there. As we pass once more^lowards the epte wc 
are rcjoi(*od to learn tliat, as xve}l as the schools Vor the 
cliildreii, there is established at Messrs. Gliance's works a 
regularly-qualified surgeon Avho is paid from agener»al fund 
eonirilmtod by the Avorkpeople in proportion to t}>o wages 
earned, and attends* ])crsonaJly twice every day, so that 
ready relief may be obtained in case of sickness. 

This information, with five minutes* desultory chat about 
tlie pres|^t state of affairs in America, wliich have bad a 
most depressing inllnciiec on the ti’ado in chemicals, and 
greatly affected the dcjraand for the manufactures of 
Oldbury, leads us gneo more to the gatc^, xvheneo wo 
look tow-ards tlie tall, spanning briilgc which connects the 
huge mountain of “waste** witb this city of transforma- 
tions. ^ 
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A VISIT TO MESSRS, r HO WARD AND SONS* 
QUININE, .EOEAX, AND TARTARIC ACID 
WORKS, STRATEORDt 

Tins biiiiiioss was foimdad during tho latter half of the 
laist century by Luke Howard, Escj., F.R.S., the author of 
several staiulard treatv^os oti gictcorology and climatology, 
in co]}jiiiK*lioii with the w^ell-known Mr. William Allen, and 
Avas removed by them to its present locality in 1S()5, TJio 
lirst-iuimod gentleman is** still living, having attained tlie 
patriarchal age of nihety-oiio. He is surrounded by a large 
number of descendants, who are more or less connected with 
tho linn. Amongst them may be specially mentioned 
Mr. dohii Eliot Howard, the distiiignislied author of tlie 
inagiiiricent ‘Illustrations of the Nueva Q.uinologia of 
Pavon,’ and of iiuiiiorous papers on (juinology in various 
scientific journals ; and Mr. 8. L. Howard, whose exoriions 
as Chairiujvu of the Class H Committee of the late Inter- 
national Exhibition oontribuied so largcdy to the success of 
the (‘.hernieal portion.of that undertaking. 

Me^i’s. Howard and. Sons’ factories are situated at 
Strai ford, on a brancli of the River Lea, and cover siM cral 
acres of ground. Tho nuinhor of workmen employed 
exceeds 200. AVith the assistance of the firm, they have 
lately ostahlislicd a literary and scientific institute, to wliich 
arc attached an excellent roadiug-room and library. 

The principal manufacture with which Messrs. Howards 
have identified themselves is the preparation mi a very 
extensive scale of the various alkaloids extraRed from 
cinchona bark, first cojnmenced by them in 1824. Some 
idea of the magnitude of the business carried on in this 
single branch alone may be gathered from the fact that when 
in lull work more than a tan of bark per day is consumed by 
fthem. ■ 

There is perhaps no scries of products in our Materia 
Medioa which ^ have received so luuch attention from 
3hemists, pharmacologists, and botanists, as tho febrifuge 
ilkaloids, and the harks from which they are extracted. In 
1^826, Van Bergen enumerated no less than 637 distinct 
publications on the subject, a number which lias -been 
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large] added to of late years 1)V Howard, Briquet, A7eddell, 
Karst on, and a host of others of less note. The last addition 
to tlio subject is tlio inagiiitiodnt worit lately puldlshed by- 
Mr. J. E. Howard, ‘ Illustralions of tbo JN’ueva Quitiologia 
of Pavoii,’ which will amply repay an* attentive perusal. 
The inestimable! benefits conferred •on man by the; introduc- 
tion of the cinchona barks into mcdijiiie are too well known, 
even to the un])rofessional reader, to neecl. itcapitulation 
here. As Englishmen, we must be peculiarly sensible* of 
these advantages, wlieu we ^considei; that the whole of our 
tropical colonies are as it* were built on IbuitdaHons of 
cinchona hark, aud that without these invaluable prepa- 
rations many districts in ^vhich avc have estahlislied flourish- 
ing cities and busy settlements would simply be Luiin]iahii?od 
wastes or European graveyards. The enormous demand for 
quinine has of late years had a most disaslrotis e'flect on tho 
sup])ly of bark, the bark merchants of JSoutIf America 
having adopted the suicidal method of destroying tho trees 
for the sake of tb.e bark, the inevitable (.\!»us(*quence of which 
will he tliat this valuable tree will soon heccouo extinct in 
its natural habitats. To roinctly tliis, eevcsral n'poris have 
been at various times suBmitted both to the Ji(>m(>aml 
Indian Governments, by l)r. Jioyle and others, representing 
in the strongest manner the necessity of providing against 
a speedy cincliona jaiuine, by forming jdantations of these 
trees in India. The supiuencss of tlie Government at last 
yielded before tbe incessant entreaties of various emiuent 
men, and in 1850 5111 expedition, under the gniihince of 
Mr. 0. 11. Markham, set out for Peru in quest i)f cinchona 
plants and seeds. After undergoing the greatest liardships 
tlie ellbrta of these brave men were crowned with succjess, 
and sevdial hundred healthy young plants ai’e now growing 
ill favorable parts of the northern flopes of the Neilglierry.. 
Hills, in Southern Hindustan, having been mostly 3 ?eared 
from the peeds obtained by the expedition. The latest 
reports received from ISIr. McPi^ir, the Superintendent of 
the Cimjhona Plantations, inform us that tlie young tree® 
Are in a very nourishing condition and that before many • 
yBars elapse Neilgherry barks will take a fiivorable position 
in our markets. It remains, however, to be seen how lar 
the change of habitat will influence the quininexproducing 
properties of these trees. , . . 

There are sq many well-known works published on the 
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cincliona barks and alkaloids/ that wo need only reinhyl oiip 
n^flders of one or tw/ facts connected with them, referring 
them for fuller inforniatioii to the last edition of l^oyle’a 
‘ JSlateria JMedica.’ Peruvian, Countess’s, or Jesuit’s bark, 
Avas first introduced intd Spain as a remetfial agent about 
. 1(310, having cured the Coimtest» of Clunchon, the wife of 
the Viceroy of IVtu, of a dangerous iuterinittent fever. A 
few wars b<?ibre, its propcr&'s were well-known to the 
natives of the countries lying at the foot of the Andes, who 
had bestowed on it the- appel^tion of guina-tjulna, or the 
bark of .'bark's. Its introduction into England was mot with 
great opposition, from an absurd idea, that having received 
the patronage of the Jesuits, it must bo iiece.s.sarily a 
poisonous proparjitioii intended for the wliolesale extirpation 
of all good Protestants, under pretence of curing them of 
febrile maladies. It made its Ava}^ boAA’ever, in spite of this 
riiliculous fiotion, untilat the end of the last eeiitury it be- 
came one of the most popular medicaments for the cure of 
feAW, gout, and rheumatism. An immense impetus was 
gi\’cn to its use about the year 1821, when the alkaloids 
(luininp and cinchonine Avere first extracted in a sj ate of com- 
paratke purity by Pelletier and Caventou, since Avhicli 
period numerous manufactories of these alkaloids haA^e been 
established in England, Prance, Germany, and 1 taly. 

AVe commenced our insi)ection of ^ilessrs. Howards^ 
A\ orks Avith an examiuat'ion of an interesting series of barks, 
consisting of typical specimens of CAwy year’.s importation, 
from 1S21* to the present time. They arc all labelhul Avitli 
name, locality, and per-centago of alkaloids, and form a 
complete history of tlie British bark trade for the last tliirty- 
]iino years. The bark imported from certain locidities is 
sent over in skin cases, from others in coarse Avoollen bags. 
''I'hose latter have been n^ide into garments in thousands by 
tlie firm, and despatched to our sufiering Lancashire ope- 
ratives. Before being used the bark is sorted, Avith the 
greatest care, as the bark ifiercluiiits arc -not always sufil- 
c^ntly scrupulous to avoid sending now and then some odd 
•specimens of false bark. It avouM occupy too mucli of our 
space to give evejiiy detail connected with the extraction of 
the alkaloids froiu the bark. The process may be shortly 
described »as folloAvs : — The crushed bark is exhausted by 
•v^^.'eral boilings with water, acidulated with sulphuric or 
hydrochloric acid. The several decoctions are mixed -and 
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fillereil. Wlieu cool, slaked litiie is jidded, until the liquid 
l.)econPes alkaline and dark in cohrir. 1'lie precipitate 
foruioti. is eoiku-ted, il rained, prdsstMl, ahd r€J(lu(red to powder 
wlicii dry. It is afterwards di^esteil in rectitied spirit and 
filtered, \ ho spiidt being dislillecl oH' nniil the tincture as- 
snines a treacly cojjsisteuc y. sulpiniric .veid is now 

added, and the liquid is again filteri^d and ei*ystalli/ed ; the 
Ycllowisli sulphate obtained Ivaing decoloviiJed l\y re-sobitiou. 
wifcii animal charcoal and recrystallization. It is fiimlly 
dried with great care, at a very gejiile lioai, to avoid the 
sligiitesi ellloreseejsce. Hufpluito of (piinino is iftwaVs more 
or less cojd-aminated with the sulpliates of thc> oilier alka- 
loids existijjg^ in tlio barks, such*as <|uinidine or cinchonine. 

From tiso <?xp(.‘rience gained by nearly forfy years’ stddy^ 
of tlie uatun.^ and propc.’vties of these alkaloiils, -Messrs. 
Howards are enabled to produce sulphate of quinine abiiost 
free from. ip.q)iiriiy. Aeeording to i>r. Herapatiit.'f .Bristol, 
t]i(.‘ii* sid[)h;ite of quinine eoutalns hardly 5 per r(Mit. of the 
quinidino salt, while ordinary “hospifcal quinine ” often coii- 
taius ttui times'lliat amount. There lias, liowever, always 
been a demand for cheap ipiinine suhslitiites, which lias oflen. 
been snppli<?(l by the coinpouiuls of uncertain. coinp<ii ition 
.known as ‘■hospit.id qubiirie,” which ir a mixture of stwerai. 
of the cinelunia alkaloids in varying pro|)ortions, 
dine, which is a resinous, amorphous sidistance, b(‘aring tlie 
sajoie rehiliou to the crystal! izable alkaloids that treacle does 
to sugar. Messrs. Howards have constantly endeavoured 
to pvi'veut tlie necessity of employing tliose niicertain com- 
puuiids-r first, by reducing the cost of working so much as 
to bring tj^e price of quinine down from one guinea to seven 
shillings and sixpence, even while the price of the raw- 
material has been rising; and, secondly, by the introduction 
of pure salts of some of the other abpiloids. They w-orc the-- 
first to introduce as an article of commerce the sulphate of 
quinidine, an alk.-doid which rivals in its properties the sul- 
phate of quinine, at a price varying from one Juilf to two 
thirds that of tlie latter salt. Such, however, has been the' 
jdemand for sulphate of quinidine, that the price )ias risen 
to* nearly that of thci dearer compound. At the Inter- 
national Exhibition they exhibited two new' salt.s — the sul- 
phate of cinchonidine and the muriate of cinchonine. Tlie 
latter salt has since obtained a very extensive sale. It . 
greatly resembles sulphate of quinine, both in external 
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appearauce anti* in medicinal properties, wliile i):s low 
pfice constitutes it tli'j cheapest known febrifuge. Accord- 
ing to Dr. Maepherson, the salts of cinchonine liave been 
extensively used in India for the cure of fevers with excel- 
lent effect; the directors of the Cinchona Plantations 
should, therefore, turn their attdntion to the introduction of 
the cinchonine-yicldiiig'bark trees as well as to those con- 
taining quinine. liritish 'quinine manufacturers were 
protected for many years by an import duty of 6d. per ounce 
on inanufaptured salt, which, copsidering tlie greater cheap- 
ness oP spirits of wine on the Continent, couhl liardly be 
called excessive. Tin's was removed in ISGO by Mr. Glad- 
stone, and the English manufactured article was exposed to 
an unfair competition. Messrs. Howards have nevcrtlicless 
held their ground, both in the home and foreign markets, 
not so much by equality of price as by the greater purity 
and beauty of appearance of tlieir manufactures. 

Messrs. Howards have long been celebrated for the 
superior malve and quality of their borax. They have 
manufactured it at dilferent times from the Tliihet tincal, 
the borate of lime found (unbedded in the saline deposits of 
tluj tjoast of Peru, and from the boracic acid snpplicMl to 
them from the Tuscan lagoons worked by Count Lardarel. 
The latter product, of which they are amongst the largest 
<H)iisumers, is the principal raw material at present used. 
The mode of manufacture consists in fusing the crude 
boracic acid with half its weight of soda ash on the floor of 
a reverberatory furnsice ; the mixtiire**frits and effervesces, 
and is constantly stirred ; during the operation, a quantity 
of carbonic acid and ammonia escapes, the latter* gas being 
carefully condensed. Tlie frit is then lixiviated in iron 
boilers, and allowed to rest until the impurities have sub- 
'aided. The liquid is then drawn off into leaden tanks, and 
allowed to crystallize very slowly, as the fancy of tlie mar- 
ket is to admire large crystals. The ammonia Avhich escapes 
from the re rerberatory furnace is condensed and made into 
*iiq. ammon. and ammon. bicarb., two products which are 
■ highly valued as articles of commerce, on account of their 
freedom from the poly-amnionias and’ hydrocarbons always 
found in the ammoniacal compounds obtained from gas 
liquor. * 

The manufacture of tartaric acid and Eochello salt is also 
carried on on a very large scale. The raw material in this 
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inatanie is the argols or crude tarh-r obtained from tlio 
various Eur(»peau wine district*. A ii>w sampies of tartar 
have lately been imported frtm the new wine-growing dis- 
tricts of South Ainerica, and it promises t^^ become a valuable 
article of commerce. Crutjp tarta* is an impure bitartrate 
of potasli. In order to prepare the pure aejd, Ihe rough 
tartar is dissolved in water, and chalk is added wi equiviilcMit 
proportions until tartrate of* lime is precipitated, neiiU'al 
tartrate of potasli remaining dissolved. I'he tartrate of 
potash in solution is decompllsed by chloride of cjilciuvj, tlius 
the whole of the tartaric acid is separated as tartrate of 
lime. The product of the douhlo operation is digested with 
dilute sulphuric acid, sulphate of lime being preci|)itat^fd 
and tartaric acid set free. The clear cold solution is then 
evaporated, crystallized, and rccrystallized, great care being 
taken to avoul the slightest traces of siilphnric acid. , Kochellcs 
salt, the double tartrate of potash and soda, is made by com- 
bi Jiuig an equivalent of carbonate of soc^a with the purified 
bitartrate of potasli, and crystallizing. 

Citric and benzoic acids are also largely manufactured by 
!!Mcs3r.s. Howards. The benzoic acid is the linest we^pver 
saw, the commercial (piality being sent out in laminar crys- 
tals, one and a half and two inches in Icmgth. TluiTnanu- 
iacture of camjihor is iiitc* resting.* The crude material is 
pJac<*d in large globular flasks, furnished Avith a sliort wide 
neck ; heat is applied by means of a sand-bath, and as soon 
as the camphor melts, a portion of lime is addijd, and each 
flask is covered witli ^ globular receiver, in Avhicli the sub- 
limed camj)hor gradually condenses in the form so well 
known in commerce. A curious chemical difficulty lately 
arose during the manufacture of camphor from a certain 
cargo of raw material. The camphor no sooner began to^ 
sublime, than the whole factory bccfime filled with a most 
imsupportable stench, •which put even the Avorkrnen to flight. 
The cause was long sought for .in vain; portions of the 
crude material wrere analysed without giving any clue. At 
last a workman picked up a piece of the crude <*amphor, to 
wi\ich were sticking spme.very perceptible portions of sul- 
phur. The whole mystery Avas thus solved* at once. The 
barge wiiich had been used for the conveyance of the cam- 
phor had been employed for sulphur, and thus one of the 
many evil-smelling compounds of that element with organic 



14S chemical workshops. 

matter was produce^, as soon as heat was applied -to the 
mixture. 

'riie bicarbonate of soda iseliere mamifiictured with tlie 
greatest care. The orrliiiary method corsists in passing 
carboni(! acid gas oyei* soda crystals and [) 0 \vdering the 
Tcsulting compound, which is a inixtnrc of bicarboiiato and 
carbonate of soda. Tlie pure bicaii-bonato lias, of course, a 
much loss caustic taste than‘*tliis compound. .Us ])unty is 
irLsureilrby taking only the outer portions oi‘ the carbonated 
crystals, (r.* “birds’ iiei^ts,” as ‘they arc technically Icrmod, 
and by drying the crushed salt in a vcrv iugeniously-coutrivoil 
chamber, in wliicli a gcntly-lieatiMl euri*(‘nt of air is made t(.> 
civ<ruhite ovci-trays containing tliiii laym's of the salt. 

Pure bicarbonate of potash is also ])ropinvd by Messrs. 
.Howards witli especial care. There is a clu.-ap make of this 
Tuaterial olfercd for >sali‘, which is contaminatod with car- 
!)oiiale of haul, from being evaporated iji leaden v(\ssels, the 
presence of tliis deleterious salt not betraying its ]>resence 
to the eye. In this factory the whole of tlu^ vessels em- 
])h)yod are non-metallie, so as to secure its suital.)leness for 
medlbinal purposes. 

The mercurial preparations of this house have also long 
been fiMnons. The calomel is prepared in a peculiar man- 
ner by sublimation with water. By this means is secured 
tlio total abs(‘iK*e of any adinixturi> of corrosive sid)liinate, 
so embarrassing in its eftects to the unfortunate patient to 
whom calomel containing tin’s impurity has betiii adminis- 
tered. 

As a curious instance of the increase which lias taken 
place of late years in the amount of ether used through the 
introduction of this compound with photography, Ave may 
state that a few years ago Messrai Uovvm’ds made only a 
few gallons of ether wfcekly, wliilc at tlie present time their 
annual production is not less than fifteen tons. 

The manufacture, too, of the bicarbonate of soda is another 
V instance of wonderfully increased rate of production. At 
one time this firm were almost the only makers of this 
article, the whole make of the country being not more than 
half a ton a wdfek ; now it is made in tlie North of England 
in thousands of tons annnally. Tartaric acid, also, may be 
cited as another instance of this advance, the jiroductions- 
of this one factory alone being four or five times the amount 
made in all England in 1820. ' 
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proparaiions made by jMcdssrs. Howards arc ail. 
wai’j'aulcd to cuiiiain certain [>r^j)orfcio'is of the most active* 
injL^rcdicuts ; ilius the citratii of iron and qniniuo pniparcel 
by this lioiisc is jj^uaranteed to contain, exactly 25 per cent, 
of the citrate of (piiniiie. TIio [iractic?) of making sucl» 
preparations of standard strength cannot bo^ to(J strong!}" 
commended, as the proportions of tlio moat aqfiivo portion 
of these elegant medicaments'* is foiiud to vary within the 
most extravagant limits in diiferent samjiles. • 

W(i might go on describing^he manufacture, of liOydiflerent 
articles in daily use in pharniacy as manufactured by Messrs. 
Howards, and give interesting deWiils of a hundred ingenious 
(contrivances practised by them to insure p('afe(?t purity jn 
even the counnouc^st materials used in nmdiciiie; but as 
only a limited amount of space can bo x^lacod at our disposal, 
we must most reluctantly lerminato our visit, llrst passing 
through a well.-apj)ointed laboratory, in which we lind every 
possible a|.>pliamai for analysing samples of the diircrent 
inanufactui’od products of the works, ttliis little chamber 
gives us at once iluj key to the secret of the continuous 
growth ill (iiniueiice and importance of the linn whose works 
wo ar(^ describing. Founded by two men of high scientific 
attaiumojits, they were amongst the first of our ^!*einicai 
manufacturers who recognised tlio value of conducting a 
scientilic rii:in#fucturo on scientific principles; and the st.‘ale 
upon wliich the business is now carried on, and the position 
that their productions occupy in the markets (d* the world, 
are standing proofs (if the truth of the doctrine that theory 
and praiiticc iimat always go hand in hand in manufactures. 


A VISIT TO MESgltS. HAVY AND AIACMURDO’S 
CHEMICAL WOEKS AV EEEMONDSEY AND 
UPPEE THAMES STEEKT. 

.The old-establishc^d firm of Davy, IMaemurdo, and Co., 
was lirst founded in lloniey Lane, Berinondfeey, about eighty 
years since. A t the beginning of their existence they were 
amongst the chief makers of tlie grosser chemiclils in the 
neigh bourljood of Loudon ; but as the great factories of the' 
North of England^ became their successful competitors. 
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owing to their having their raw materials close at bawd, the 
firm gradually confined their operations to the manufacture 
of tlioao products in which unaeniitting care and philosophi- 
cal exactitude vrere pripcipnlly required. «At Bermondsey, 
consequently, largo chemicals, [|uch as oxalic acid, tartaric 
acid, alum*, pqjiash, and soda, have gradually given way before 
mercurials, <;hemicals used in pliotogrnphy, the pure mineral 
acijls, pure ammonia, and a number of other products used 
in phamnacy and the arts, whose value depends chiefly on 
their pprfept freedom from acci^teiital contamiiiMtions. The 
factory at Upper Thames Street is used principally for those 
still finer chemicals which rrequire the constant sujiervision 
of, managers of high scientific attainments, as well as for 
galenical preparations, and other products which do not 
necessitate a large amount of space for their manufacture, 
•and do nojb bring on the heads of the proprietors periodical 
indictments from neighbours who fail to appreciate the 
wholesomeness of IJie fumes, of nitrous or sulphurous acid. 

THE REiniO^fUSEY PREMISES. 

«> 

These are situate^l in lloriicy Lane, Bermondsey, and 
cover ff, large extent of ground. W e w'ere conducted over 
them by jNTr. Vates, one of the partnersin the firm ; and we 
tak(J this opportunity of thanking that geiiTleman for the 
courteous manner in which he acted as oiir cicerone during 
our several visits to both establishments. The most im- 
])ortant products made at Bermondse\^arc niidoubtcdly the 
various 


MERCL'RIAL PREPARATIOXS. 

* ■ CertMiu preparations* of mercury were used in medicine 
as far back as the thirteenth centiuy. The writings of 
Theodorick, a monk of tlvit era, contain cautions against 
Jbaking void while under their iiiflueuce. Joseph Alineiiar, 
a Spanish physician, recommends them in a work hearing 
date 151G ; and Phrisius gives diftb^;ent formuhe for Um 
preparation of iticrcurial ointments to be used in venereal 
disorders. The great Paracelsus, how-ever, was the first 
wi‘iter oP any eminence who showed that mercury might be 
administered internally with safety and advantage. Since 
his time its use in medicine, under one jTorttl or another, has 
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increased, al though nuiny iuen of great renown 
have at various times declaimed against it in the strongest 
possible manner. The git'a^iiiierease in the coMSiiniption of 
mercurial agentj^ has rendered their nuuiufactiiro one of the 
most important in tlie whole range of •clieihical products. 
The immense efficacy attenJling the exhibition of mercury in 
nuuiberl(‘ss diseases is too well kno\fn to oiir readers to need 
recapitulation ; they may, howfever, recpniv/to be told that the 
princi[)al menrurial eomponiuls ust^d in pharmacy, are ‘red 
and wliile precipitate, calomd, and corrosive sublimate. The 
manufacture of red precipitate — or nitric oxide, as itTds often 
improperly called — is comparati,vely simnle. ]Mctallic mer- 
cury is dissolved in dilute nitric acid with the aid of lieat, 
and the resulting solution evaporated to dryness. I’he 
nitrate of mercury thus obtained is placed in iron pans to 
the depth of an inch or an inch and a lialf, and exposed to 
lioat until the whole of the nitric acid is dissipated. Al- 
though apparently a simple process, a good deal of care is 
necessary in the applicafiou of the heaf in order to obtain a 
crystalJino compound, that form being much valued in the 
market. White precipitate is made by throwing down a 
mixture of chloride of mercury and mercjuramide, by uidding 
liquor aniinonia} to a solution of eor/osive sublima<g. The 
luanufaeture of calomel is attended Avith somewhat greater 
di^ficuU 3 ^ 'fhe first step in the process is the formation of 
persulphate of niercur}", by dissolving the metal in oil of 
vitriol. A mixture of the persulphate, metallic; luercurv^ 
aud chloride of sodium, is then made and sublimed in an 
earthenware retort, '.riie resulting calomel gtmerally con- 
tains a small portion of metallic mereur^^ Avhich is got rid 
of by a second sublimation into a large cliamher, on the 
Avails and floor of Avbicii the pure calomel sublimes in the 
form of a brilliant Avhite powder# It is afterwards Avasl«5% 
Avitli AA'arm Avater, ip order to remove any trace of corrosive 
sublimate that may be accidentally formed. The sublimed 
calomel taken from the chambers of Messrs. Davy and Mac- 
inurdo’s factor}-' is so free from the higher chloride, that ftie 
.Avater used in Avashing it is hardly darkened on .the addition* 
of a solution of hydrosnlphuric acid. lu making the chlo- 
ride — or bichloride, as it is frcquentl}-’ improperl}^ called — 
the precipitate is mixed Avith common salt only.* The mix- 
ture is placed in an earthenware retort, Andth a hemispherical 
liead of the smne material. Heat is carefull}'’ applied below 
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the iron jacket wilh Av^iicli the retort is sarroiiiuletl,t.iiul a 
inutual intoivhani'e of bases takes place — the suiphurio acid 
and oxygeji goiiiji; to tlie sodiuift to Ibrin Fiilnliatc of soda, 
and the chlorine sei/iu*^ j;he mercurVimd snJbiiiiiing as cIjIo- 
ride of mercury in the upper part of Ihe retort, in the well- 
known ])emisp]jencal form. TJie other preparations of 
mercury usetk iii <ichcmistiy and pharuui<*y are made princi- 
pally at the establislnnent in Gpper 'i.’hames Street. 

CYAN i nk or EcfrA ssi tiM. 

Tills important ijilt. so laergely consumed in ekv-trotypy 
•and pliotogrtaphy, is made in large opiantities by ^Messrs. 
Da’i'v and Macniurdo. An intiiruito iui\tnre is made of 
eiglit parts of the yellow fcrrocyauide of potassium and 
three of dry carhoinito ()f {)ot.nsh, to Avhiim a- small portion 
of powdcr(Hl charcoal is added, to prevent tlio formation, of 
eyauato of ])olasli. Tiie mixed mass is heated in a covered 
iron pot nutil it has ceased to give off bubbles of carbonic 
acid. Tl'o iron se])arates and falls to the bottom of the 
fused s^filt : the clian^oal. however, rmuains di1iiis«‘d. .Siibse- 
cpient solution, ilitratipn, evaporation to dryness, and fusion 
yields a*vaiJk-wbito product almost clicmicnUy pure. For 
photographic j)urposes Alessra, J)a\y arc about to adojit :i 
suggestion made to tliom by an old photogra])iior. Cyanido 
of potassium, as siipjdied in tlie lump, is exceedingly annoy- 
ing to weigh. In breaking it up pieces generally fly about, 
leaving their mark wherever they alight* tlic noticm, there- 
fore, of casting the salt in sticks of a certain weight, is an 
excellent one, and will be readily appreciated by both 
amateurs and professionals.* 

THE rUllE MINEUAL ACIDS AND AMAIOXIA. 

These important products, have engaged the attention of 
A^essrs. J)avy and Maemurdo for many years past. .By 
using nitrate of jiolash, or soda, free from contaminating 
chlorides, nitric aeid of I ‘500 specilic gravity is obtained, 
perfectly free from chlorine, that very ircapicnt accompani- 
luent of so-called pure nitric acid. In like manner, by 
using similar pure materials, hydrochloric acid of great 
*^urity, and free from colour, is made in large quantities. 
Liquor ammonite of great purity is inamifaetii'red from good 
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coriTrr.<}i\;i{il clilorido of auiiaoniiini. Tjio r ompnimd oLtaiiic^cl 
is llius i*(?nd(.‘rptl poribcvly .trecilroui those coal-tar aboiniiia- 
tioiis existiijfj in amiriojiic'.*^ coni]ioiiiids derived tVoni gas 
liquor, Avhich ani> so perplexing boLji to the sciciitili'e chemist 
and to tlm ])ractical. phn^'inacist* Passing npfstair^, and 
somewhat reluctantly compelled to Icj'.ve updeScrihed tlu? 
making of a dozen interesting^ preparalione, wp come to the 
npj)er Jloor ot‘ rlie building, where im)sl oftliOAvet ])rocesses 
arc being carried on. Alessrs. Davy hjivc* j'aid minvli atten- 
tion to the inanuiacture ol'^lho d(m?»le snlj;ijate,^)f .-niimonia 
and iron, tirst. rocommejided tor use as a ilovclopmeftt agent 
by Mr. A'/. Crookes in tlie pagi^s oi the ‘ Photographie 
JN'cws.* Allhoiigli disnp]m)viiig otthc' use ot‘»iron devc'lopt'rs 
as a gemu’al i*ule, wo niiist y(^t (‘oncetle tliat very excellent 
resLirts may 1)0 obtained with the new compound. Jt 
cryslallizes in. j'.ale ap])!o-grocii masses, r(‘a.dily^ soluble in 
water, 'rweniy-ltve grains to tluj ounce of water, with forty 
<lrops of .H(.*aiifoy’s acetic acid and a ^ow drops of alcohol, 
rorin a tirst-rate developer in cold weatlier. iiooking round, 
we (iml niiuibcj'less proeesses going on wln’ch (‘ngago oiir 
ijitercst and attenlion: want of s]>ace oblig(*s us (fuly to 
mention a few of them, lii a hn*ge leaihm trough in one 
corner of the room is a mass of iron turnings sinuiieiMng in 
a solution contai^jing citric acid ni e.xcess, AV'lioii the iron 
is dissolved the liquor is liilered, and liquor anunouia* is 
added until the neutrality is reached. ’’.I’he soJutit.m is then 
evaporated doAvn iu largo pans until it has reached a certain 
degree, of eoiicciitrift ion, after which it is allowtul to cool,' 
and sent to Upper ^J liames {Street to be conv(;rled into 
scales. The amrnouio-citrate of iron is one of the oldest 
and most esteemed of the very mnnerous sr-iilc prepara- 
tions, and is mad (5 iu large quantities by jMessra. J)avy aad 
Macinurdo both lor the home aud*foreigu niarkc'ts. TnTVg- 
state of soda is now.heing manufactured iu large fpiantities 
for use as an anti-llammablo agent iu starch. Alessrs. Davy 
have just cominoiccd inrikiiig a very superior quality of thjs 
article. 'J'he great difficulty in obtaining pure timgstatc of 
«oda arises fcom tl\p CQimuorcial quality containing very 
appreciable quantities of both sulphato of^^oda and chloride 
of sodium, derived from the impure carbonate of soda from 
which it is made. ^Messrs. Davy, d(?termined to obtain a 
pure article, coinraeiice by throwing down pure lungstic 
acid, which, whtn iioutralized with carbonate of soda from the 
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ordinary impurities, forms tungstate of soda of a qualit^ynot 
^)tten obtained. A little fiirtlicr on, a boy is ladling enierald- 
liko erystula of sulphate of iron from their motliei- liquors ; 
and oiu' nose soon .informs us tliaic a quiot, uuassuniiug, 
harmless-looking still is silently at work making hydroiluorie 
acid. An iiiinumse demand has lately arisen for this sub- 
stance by the. glaos-workers. Embossed and figured glass, 
Avhicli but a few years ago was almost entirely confined to 
the gin-palace, is rapidly making its way into private dwell- 
ings, and iNfcssrs. Davy often find it diliiciilt to kecjp up the 
su])[)ly. ' Taking a look at some fine crystals of our old 
pyrotechnic fricuds, the nitrates of strontia and baryta, we 
are glad to leave this floor, the chemical vapour bath in 
w].\i<‘h wo find ourselves being far from pleasant. Mr. Yates 
then shows us a scries of ingeniously- contrived drying 
closets, and we reach the ground-floor once more, to take a 
second look at some benzoic acid, which was just beginning 
to sublime at the coinniencement of our visit. The wTt 
p]*ocess is adopted for procuring this beautiful product, 
Pow'dered gum benzoin is mixed witli nnlk of lime and 
boiled/ the resulting benzoate of lime being mixed w'ith 
dilute liydrocblovie acijl. The precipitated acid is then sub- 
limed ii>k).rge iron pans covered with hoods, on the interior 
of w'liicli the benzoic acid crystallizes iiutlie w- ell-known 
featlicry crystals. There arc a large number of other ope- 
rations going on, which tempt us to linger about the 
I'actory ; i)ut we remember that w'e liave another establish- 
ment in Upper Tliairies Street to vi.sif, and resisting the 
charms of alum ustum, prussic acid, and a dozen other 
su])slances of great interest, we pass out of tlie liictory in a 
1ml f-salivated couditioii. 

THE UrPFR TITAMe's STREET F.STARLISlIMEyT 

forms a largo block of buildings at the eastern corner of Old 
S^aii Lane running lialf-way down towards the river 
Thames. As we have already mentioned, this factory, 
which ahso inelncles warehouses and pounting-houses, is, 
dt.woted to the pf*©duction of the finer chemical products 
used in pharmacy and the arts. Once more under the 
courteous guidance, of Mr. Yates, and this time accompanied 
by Mr. (J. Davy, the bead of the firm, to whose valuable 
exertions on tlio Exhibition Committee so mbeh is due, we 
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(*om«ience oiir inspection of the works with tlio groimcl- 
lloor. The first tilings we ar® ahoAvn are the engine, which, 
like ii hdfert, sends life and^inotion over the 'whole cstahlish-* 
raent ; hoilersrfor geni?rating sleajn ; grinding and crushing 
mills ; and a machine for^inaking inerimrial ointment. The 
latter consists of a circular basiii^to contain tlfe grcMiso and 
mercury. A revolving fork, with a sixty-pouiider roinid shot 
running on each prong, triturates the mass most perfectly and 
expeditiously. The rest of the basement is ocx'upied with 
packing, bottle-washing, %iiul otll^r opcratioiyi, wliich 

Ave have nothing to do ; so ascending a flight of ktairs, wo 
come to the floor where thcfiiw3 chemicals are manufactured. 
It is liardly necessary to state that cvcrylhing eonnv'cted 
with this department is kept in a scrnpulously clean condi- 
tion. All the evapoi’ations are carried on in double pans, 
tlm outer one being of iron, and the inner o^ Cliff’s best 
stoneware. Between the two pans runs a steam-pipe, the 
heat of Avhich is kept down to about \7if Fah., to avoid the 
possibility of det‘omposition from too great a heat in certain 
salts. Hound the rooms are long counters, upon which arc 
crystallizing various fine chemicals; and underneath these 
are hot-air eupboai’ds for drjdng pi^ocipitates and crystals. 
W e could not possibly attempt to describe the wjifilci ol‘ the 
ehomiciils manufactured here; It would be simply transcrib- 
ing the major portion of “ Pownes ” or “ Miller suffice it 
to say that there is hardly a chemical compound to be named 
which Messrs. Davy do not keep in stock, Avhetlicr for 
pharmaceutical, artistic, or purely sciimtific purposes. The 
contents of a few of the evaporating basins at Avork will 
gwe a notioiiof the out-of-the-way substances Avbicli Messrs. 
Davy are obliged to make, — ^bromide of arsenic, arsimiate of 
quinine, acetate of manganese, chlorate of baiyta, oxalate of 
cerium, and so on. The valeriaifbtes of iron, zinc, amiiioma, 
and quinine, are now being used as autispasmodics in rather 
considerable quantities for such uncommon compounds. 
Valerianic acid is now made entirely from fusel oil, the (jiym- 
tity obtained from the plant being too small to alloAV of its 
being profitably c^iplayed. Siulpliuric acid and fusel oil are 
added to a strong solution of bichroirftite of potash, anil 
distilled ; the mixed distillate is saturated Avith carbonate of 
soda, and the separating oils are removed. The solution re- 
maining is boiled to drive off all the oil, and is then decom- 
posed by sulphuric acid. The distillate is once more rectified, 
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findis HOW considered ])ure. As oiir readers know, 
lew tliJMJjfS oil lliis eai'tii tnrit*suicll. so vileiv as v.aienainc 
acid ami its coinjiounds. ^NotwiHlistandini^ tlu‘ir (‘isa/^ree- 
iible smtdl and taste^ tliev are groat«j;y estec?*ned for their 
curative eilects. In a Jargi^ ])aii .close by, which wo are 
glail to cover' up^ai^aiti as (Quickly as possible, is Icrmcnting 
a inixtnre of clu'csiV; sugar, and chalk, for the production of 
butyric acid and ether, used in tlio niaiiufacture of artilicial 
fruit 4 ?;-:soik-c.s. 

Jn ano^lici* . part of tlu* laboratory a (piaiitiU' of pure 
gold, suflicicut for a w'cdl-paid curate's yearly stipend, is 
.siinmeriiig in aqua regia in <i huge evaporating basin, to 
fr.nii * chloride ot* gold for photograpliic ]>urposes. The 
I'hloride of gohl supplicil by ALessrs. JJavy and t'o. in dry, 
well-formed crystals, is warranted to contain the exact 
iMpiivrdent of metallic gold. The same may be said of the 
donhlo chloride of sodium and gold made by them, which 
is much prerorred b\' some ])hotographei‘s, as it can be 
weighed witli greater ease, being a dry instead of a doliqiies- 
4*ent salt. 'I'he other staple ])iu)tographie material, nitrate 
of silveigis not now manufactured by Messrs. Davy and Co., 
the ])roJit obtained on this article being so srniiil as to leave 
the trade entirely in the hands of two of our indncipal as- 
iM-iyers, wdio may be said to procure their raw miiterial, 
metallic silver, at a reduced rate. TV> give our readers a 
notion of the prolits of this branch of trade, w- e may'^ mention 
that in one ounce avoirdupois of n irate of silver there is 
metallic silver of the value of 2s, Ilf/., and that the dry 
salt is sold at 2s, It/, wholesale, leaving exactly nd. per 
ounce profit to cover loss, nitric acid, labour, interest on 
plant and capital, &c. It will, therefore, be readily per- 
ceived that the temptation to adulteration in botli of those 
articies is very»^ great; so nuicli so that nitrate of silver 
containing 50 per cent, of nitrate of potash, and cldorido of 
sodium and gold with aliout 5 per cent, of metallic gold, 
have been ollertd in the market. Ascending to the next 
floor, w-e find it occupied by numerous percolators, filters, 
stills, boilers, and pans for the preparation of galvanicals. 
-Messrs. Davy have ’introduced into tlic market a quality of 
sulphuric ether for pliotographic use made from methylated 
spirit. A priori^ there appears to be no. reason why a mix- 
ture of the oxides of methyl and ethyl (jis this ether would 
undoubtedly' be) should not produce as good a'^'collodioii as 
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iho jDure vinic ether, or oxide of ethyl itself. At first plio- 
tograj)l!ors seemed iiitdiiiod to consider tliat any mixture of 
the met^iylie com])ouiids yi llieir collodion produced fogj^i . 
ness ; but it Jias beep most satisfactorily proved that i Ins 
fogging arose, not from the methyl ie icoinpouiid itselij hiii 
from eertaiii tarry contatninatioV.s from which, it was very 
dillieidt to purily it. The qu.nlity of (5ther made from 
methylated spirit by this Ihtn answers perfectly lor the most 
delleiite collodion; and considering that it is only Jjalf the 
prict! of that made from ^rdinary.jilco!iol, it is worth testing 
to tlie very ntmoat by every practical phot(J!;ra]jj|)er. Tin; 
same remarks apply to the absolute alcohol made fivnu the 
same source. We also exaniined and tasUal samples of 
sweet spirits of nitre made from bolh ordinary and nft.'tliy- 
laicd spirit, and found both specimens perfectly sweet and 
pleasant. I>y rubbing in the Jiands, a very slight methylic 
odour was pereeptibh? in that made from mothylattal spirit; 
blit tasting them togetluT, it was dilliciilt to distinguish. Ixs 
tweeu th(Jm. Wo should be weafying our ri'aders and 
taking up too much space if we were to describe the wliolo 
of llu' galtniieals made by Messrs. Davy. Tlio wlioJi^ are 
tmuhi in stoneware pans, heated by steam at a low [htsshiv. 
IMes.srs. Davy are manufacturing glycerin of a tery line 
quality, almost equal to that made by Price’s Paftmt (\iidh? 
Cum pa ny. The crude glycerin is derived from a foreign 
source, and before puriiicatioii presents the appearance) t)f 
roiigli ])ctroleuin. Tlie purified article is as clear as water, 
is perfectly sweei, and lias the same specific gravity as 
3h*icc’s. Largo (piautities of the new and favorite American 
remedy, podophyllin, are now being manufactured by 
Messrs. Davy. It is readily made by exhausting the 
coarsely-powdered mandrake root with alcohol by perco- 
lation, and throwing down the r^'sinoid principle with iS '»ter. 
It is then washed, filtered, and dried at a temperature of 
about 00*^ F. 

Passing up higher, we come to the floor where the three 
principal oils — almond, cod-liver, and castor oils — are i^ing 
filtered. The numerous packing-rooms and store-rooms 
bottles and general stock give us a goo(J idea of the amount 
of business got through by this house. Climbing up a 
breakneck staircase, we come out on the roof, and find it to 
he one of the most important floors of the building. Here 
it is that alk operations during which gases such sulphu- 
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retted hydrogen are evolved are Cxarried on, far away/rom 
such delicate preparations ag iodide of cadmium, which 
^ would soon be blackened and apotf ed by even an iiifi iiitesimal 
j)ortion of this compound. Tlie greater part of the roof is, 
however, occupied by tables, on which are ranged brigades 
of bottles drawn up in regiments and companies according to 
their size, and Containing almond, cod-liver, and castor oils, 
whicli are btiiiig gradually bleached by such little sunsliine as 
we are hiyoured with in London. Thus, every cranny and 
corner of this large building is utilised, — except, indeed, the 
ebimney-pots'; but even tliey will, no doubt, be put to some 
use in time by the iugenioug managers of the firm. De- 
soonding once iiiore to the counting-house, we find a large 
array of bottles drawn up for our inspection. They crontaiii 
some twenty different specimens of artificial fruit essences, 
upon the perfection of which Messrs. Davy and Maciniirdo 
— or, we pernaps ought rather to say, Mr. Eoutledge, one of 
the partners in the firm, parlicnIarJy prides himstdf. It 
%vas ‘at the Exhibition of 1851 that artificial essences first 
attracted any considerable attention. To speak somewhat 
generally, they are mixtures of different conn)omids, derived 
from viilc?rianic, pelargoiiic, butyric, amylic, and several other 
acids anck ethers. Byjilciicious mixture in alcohol, artificial 
essences ot nearly every fruit are made, some of which are 
absolutely perfect in their resemblance to the real fruit 
essence, while others leave a great deal to the imagination. 
31ost of them are coloured to represent the juice of the 
fruit from which th(?y arc supposed to ?9e derived. As a 
very little of lliein goes a Jong way, cheap fruit-syrups are 
made with them so easily that we w'onder at their not being 
more generally adopted. Now that many chemists’ sho])s 
contain a syrup-table for the use of thirsty summer 
c«s(ft/iner3, w^e recommend «fc]icm to our readers as subjects 
of experiment. We tasted a great number of them mixed 
with w'ater and simple syrup, a few drops of weak acetic 
acid being added to bring out the flavour. We must award 
prize medals of the first class to the raspberry and ribstone 
■'•jAppin flavour, which are truly astonishing in their similarity 
to the real fruit. , Then -would come the black and red 
currant, the slightly musty flavour of the former fruit being 
wonderfully imitated ; the pine apple and the pear ; honor- 
able mention being besto-wed on the orange, the blackbcuTy, 
and a number of others. The raspberry vinegar made from 
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the essence is perfectly \in(fisting\iislial)le from the true 
compound. Having thoroughly tested these spociinons of 
his ski) !., Ave liesitiitingly a^k Mr. Itoutledgo for soiiie jiar- j 
ticiilars, mit \vc find IjJiat it is impossible for him to give 
them to us. "(V'ith sundry bottles of ^^thereal compounds 
before him, ranged like thfc colours in a painter s palette, he 
adds ounces of one, drops of another, iiiub mere hints of 
others, until he ultimately fiiuls that he hifs nijfde the essence 
required. We might as well ask the artist how he niixi\s 
his russets and purple grays, as asjc jMr. Koutledgo how he 
makes artilieial ribstone pippins and raspberrv^outiot:* ethers 
Avliose origin is to bo sought for in stinking cheese and the 
foulest fusel oil. * 

Jn taking our leave of the very interesting works of 
Messrs. l)avy, Maemiirdo, and Co., w(i feel that our best 
thanks are duo to the lirm generally for giving us every 
possible assistance and information we could desire ; and in 
particular t(j JMessrs. Davy aud Yates, for acting as onr 
guides oil several occasions : not forgetb'ng .Afr. lioulledge, 
wlio so pleasantly surprised our palate, and Mr. Mason, the 
seicntilie clumiist of the lirm, who kindly enlightened us on 
immorous points of a technical nature. • 


A VISIT TO MESSRS. HUSKISSON AND SONS’. 

• 

This is one of the oldest chemical factories in existence 
in this country, having been founded in the latter half of 
the seventeenth century by Dr. Samuel Towers, an emiiumt 
physician of that ago, and tlie direct lineal ancestor of the 
present proprietors. This gentkjman, who was for 
days a very clever practical and theoretical chemist, and an 
ardent lover of science generally, established a laboratory in 
Oxford Street, or Oxford Road, as it was then called. Ho 
was afterwards joined in business by his brother, (reol*igc 
Towers, with whofifo^ assistance he carried on the conccri^ 
‘most successfully for many years. Pre^vioiis to this, the 
apothecaries of that day — the precursors of the present race 
of chejnists and druggists — were accustomed to prepare 
their chemicals on tlie leads of their houses; and it was 
Dr. fcjainuel Towers who was one of the first to earry out 
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successfully the notion of esthhlialiiug on an extensive scale 
lahoratories for the manufacture of cljcmicals in a f^i’eater 
state of jmrity and excellence tlian had hitherto been 
attained. Tlu^st? lahoratories were^no sooner id working 
order than tlio apotjjoearies so thoroiigldy a'ppreciated their 
prodiKJtion.'^, that tlu^y abaiidoiud the method of private 
inaunfaclure, and gave up their leads to the more pleasing 
occupation of' gossiping, love-making, and a ]uiml)or of otlier 
agreeable ])iii’sui(.s of a similar nature, of whicli ('liatty 
Secretary !k'j> vs haslefuusso amusing an account in his famous 
‘ Diary.^i Those of our readers who ])asa up and down tlio 
Strand occasionaliy sliould look up at the (?arefiiLly railed-olf 
loads on the roof of Prout’s, the. chemist, a iVov tltnu’S from 
Teihj)le liar, on the soiiLli side of the Straiul. 'riiey \v::*iv, 
no doubt, ('m[>loyed hjr the ])iirpos(‘s above named by 
jMr. Prout’s preiUH'essors, the shop having been usr*d as a 
chemist’s fer nmny ]>ast. 

Tlie iu‘igh|)Oiirl)o(al of Oxliwd Street, in whl(*]\ 

Towers’s fu'st manufactory was situated, soon became so 
fashionable tliat they w(?re obiig('d to move out of the way 
of th<i exquisites of the <lay, who would Jiot allow choinical. 
fumes.i^‘ to (roine between the wind and their nobility.” T'iio 
establishment was cov.scquently transferred to more con- 
venient Ttiid (extensive premises at Mount Pleasant, near 
Cold llatli ]'’iehls ; and Messrs. Towers gradu:dly enlarged 
their business until tlicy obtained the patronage of the 
(jrovemment for the chemical requirements of tlie Itoyal 
Laboratories at W oolwich Arsenal and cdsewliere. J'n addi- 
tion to the Mount .Pleasant premises they established other 
factories in another part of Cold Bath Pields, and in Maiden 
Lane, Battle Bridge, on a portion of the ground now occu- 
pied by the King’s Cross Terminus of the Great Northern 
iiaUlvay. Tlie latter preiiiises were specially employed for 
making liquor ammoniac, or hartshoru, as it was then called 
(being solely obtained by the distil lation of stags’ horns and 
bones), oxalic acid, and other products too deleterious to 
nii^nufacture in an increasing neighbourhood without tbe 
rfippliaiices of the present day for collecting and neutralizing 
offensive va[)ours. Tlie last-named substance was inanufac- ■ 
tured ^iii what was then considered hu’ge quantities, one 
consumer alone taking thirteen hundred-weight weekl}^ at 
7s, ijd. per lb. Its principal use was for dressing the upper 
portion«of top-boots, so much worn at that perjod, and with- 



CHEMICAL -WOfaCSIlOPS. 


101 


out wjlicli lio gentleman Traa ooiisiclered to be properly 
“dresBod/* Towards the end «t*the last oentiiry, aji unfor- 
tunate mi^mderstanding ardfee between the Towersea and tho 
lluskissons. Towers soon aft(;r retired iroin the busi- 

ness, and .s])ent the roiiiaiwder of 'a long and nspful life in 
the eiiUivatioii of literary and scivntific pursuits, editing 
several sdontilic periodicals, ayd coiilributtng greatly to the 
advance of the science of his day. lie may l)e mentioned 
as one ot* tluj lirst who turned Ins attention to tluj ut flizalioii 
of sewage for niannre, ancf spent large sums *f lujuiey in 
exporiiueiitiiig in tJiis direction^ Ho died at Croydon, at a 
patriarchal age, at Die begiiinii«g of the prestmt century, 
deeply regretting the i in fortunate diircrcnccs Yliat had sc'pa- 
rated liini Ji-oui tlie iiriiu 

^ fter tlie dissolution of partnership, the Hushissons pur- 
chased a large portion <d' the Swinlou estate, which was then 
surrounded by farms and fields, ami ereeted i)rciiiises and 
hiboraiories, which are now bounded by >Swiiiton ISlreot, 
Constitution Itow, Oeorgo JStreet, and 'Bagniggo Wells Ibmd. 
So homnu'd in are the jm.'inises by houses, and so piTfect are 
tlio apj)liances used for carrying oil* the sim.»k(i ami ftnne« in- 
separable from chemical iiianufactnrcs, yiai iiinther the sight 
nor tlie smell would give the pasper-by tiu? least suspicion 
that one of the largest establishmonta in London iwistj.ul in 
the neighbourhood. Tlie site of the jin'sent w orks is ijiterest- 
iiig from a historical point of view, from being the spot on 
Avhicli llie last decisivi^ battle between tlie lloinans and llri- 
tons Avas fought, on tiTe b.anks of the river h’leet, ami Avhieh 
gaA e tlic name to the Hattie Bridge long since swept aw'ay, 
and existing noAV only in name. Bart of the estate w'aa also 
covered with the famous ciiider-lieap which a lucky dust- 
contractor of tho period sold to the liussian Government fijr 
a small fortune, for making the briclfs used in tlie rebuilding 
of Mic city of Moscow. 

Prom the above particulars it w ill be scon that tins lioviso 
originated the manufacture of chemicals in their present* 
state of excellence and parity. One of the most striking 
c^^ainplcs of this is in the niaiiufacture of 

roTASSIO-TAETRATE OF SODA, OR ROCHELLE SALT. 

This well-known salt was only met with in commer«o in 
impure amorphous crystalline masses, or at best in rude 

* 11 ' 



162 


CinSMICAL WOKKSIIOPS. 


irrogular crystals, until tlie middle of the last centiiry^whcn 
Mr. George IWcrs became impressed with the notion tliat 
it could be produced in clean aiiA regxdar crystals uuilbrni 
composition. He tlioronglily devoted liim&elf to the taslt, 
and after repeated experivnents extending over a period of 
seven yenrs, l;»e evcntus^lly succeeded in producing those 
beautiful tubular ‘crystals for Avhicli this house was so long 
celo].)rated. George Towers was a man of strong religious 
principles; and on completing the process, lio was so struck 
by tlie '^Tystalline beauty of the masses lie had produced, 
spaj’kling, as ho said, “like an island of jewels,” that Ije fell 
on his kiices beside tlie crystal li/.ing pans, and returned 
tliMdvS to Ibo Almighty for tlie discov(‘ry ho had made. At 
that period the crystals were the only l*orm in which .Koiriu:llc 
salt veas sold. The crystals were sorted .into their dilferent 
si7.es, and sold at price's varying from four to eight guineas 
per cwt., according to their iiniform it y. The salt is still 
Tuaiiufiudurcd here on a very large scale by the old process 
of dx.'coinposing the double tartrat05 of potash with carbonate 
of soda. Amongst other articles for whieli tins house was 
fipec.’aily famous, wei*e carbonate of magnesia, calcined mag- 
nesia, the aromatic spirit of amiiionia, spirit of niti-ic et!u?r, 
and ina?.y other suhstancc.s, into the inariuracturo of which 
time and space will not permit us to enter. AV'o must not, 
liowever, pass over 


niCAlinO^'ATE OP SQDA. 

Towards the end of the last century, Samuel Huskisson, 
the father and grandfather of the members of tlio present 
lirm, iliscovered the successful method of making a true bicar- 
bimaie of soda by ])assing a stream of carbonic acid throiigli. 
small crystals of the niono-carbonate.'* The carbonic acid 
used in the ])roces.s was generated by burning charcoal. 
Tins mode of procedure produced an article altogether 
«eiipcrior to that made by the thou existing method of pass- 
, ing carbonic acid tlirough a solution of the carbonate. 
Tlic process remained a secret « of .the house for more 
than twenty years, the price being 8^.' Gd per lb. ; and 
many liiindredweights were sold weekly. The secret did 
not long remain so, but was divulged by a relative, and 
otbei;. makers immediately entered into competition witli tlie 
Huskissous. At that time the source of carbonate of soda 
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‘vvns UiriHii : and it was roinarkod tliat the iron vessels em- 
ployed in^ the evaporation oriilie salt became corroded ainl 
spoilt by black sediment which VvJis deposited diiririj^ thc^ 
maoiitacturc of Sulphate* of soda. Tlie lyatter, however, was 
not followed ii]). .11 ad it lieeii so,*Ejigland woul*! haA C had 

the honour of disc.overinc^ iodijie ; tfor tliat element, as tlie 
.rcadi r can no doubt easily giu'ss, was tiie 'l:)]acJt deposH; that 
destroyed the iron pots. Although so narrowly iijisslng the 
disc<rvery of this element, ijidine was destined to ])iav a con- 
siderable ])art in tbo future gn^atnoss of the lirm of i fiLskis- 
son ami Sons. They still retain the corroded vessels, whicli 
are intcivsting for another rAisiui. In the f)hl clays, 
se.lnliaio of soda, or Olauber’s salts, was subject to a difty, 
and lli(* pans were locked and unlocked hy the I'xciseman 
Avlnm. going his daily rouuda. It was then a jiroduct of 
co:iMidi Table* iniporlaiice, being much more used minedicine 
than it is jit present. 


. ciiT^onoFoinr. 

Upon the introductiou of this valuable anjcstliotic agent, 
l\ressrrf. linskisson became large inaiiu/ht^turers, one of the 
iiriii being the first to cmII attention to the su])posotVTnj*ma- 
tion of hydrochloric a<.*id when the chloroform was agitated 
Avith jnii'o siilpliLiric aciil, and also to the .appearance of n 
pinkish colour in the product from the formation of a salt 
of inanganosc', owing to tlie protoxides of that metal lieing 
employed in a siihse7|iiciit part (A i;ho ])r()cosa. In one of 
the early numbers of the ‘Annuls of IMiarinacw,’ — atak‘uted, 
but, al:is! too soon defunct literary predecessor of the 
‘ Chemist and Druggist,’ — a formula was jiublislied by a 
incmbcr of the firm, whicli was afterwards, and is, ^ye 
believe, still adopted by the Tnajoiaty of maiiidacturers of 
cldoroform. Although large makers at first, Messrs. ITus- 
kissons gradually restricted this manufacture within narrow 
limits ; their efforts to increase their production being para-* 
lysed by the disparity between tlie duty on J5ngli»h spirits 
ajid Scotch whisky, jpvhich xvas so great as to throw the 
trade almost exclusively into the hands •of our Scotch 
neighbours. 

On all sides we find processes going on which it is im- 
possible to describe, which may, however, engage our atten- 
tion in the future when visiting the -works of other makers. 
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'VV'e must, Imwover, give a glance at some pure Mcar^^^onate 
of ammonia whicii is being i*e-8ublimed at a very low 
teinperafciire in milk-wliite inaslses. In auotlier4>ortion of 
the premises, pure carbonate of ^jotash isr^crystallizing in 
large vats. ConsiJcrabfo' quantities of the pure salt are 
now maiiuiactiu’ed, beiujj mucli employed in making cyanide 
of potassium certain varieti(.*s of glues, and other processes 
where the precise por-centage of potash is required. In 
other vuts, pure nitrate of potash is shooting fortli its 
familiaiy hexagonal pri?Mus in Vadiating masses of great 
beauty. Apro}K)S of iiitrate of potash, a curious lact may 
be mentioned, sliowing how a scientific manntacturer made 
softie thousands of pounds by the appli(;ation of a little 
chemical knowloilgo to an ordinary comnun’cial transaction. 
Ill 1701, a large fire occurred at the East India Company’s 
saltpetre warehouses at Eatelifle Highway, destroying 600 
houses and stores, worth over one million of money. The 
Hiiskissons, on S])ee,glal:ioii, offered 5.y. pi'r cart-load for the 
{Uihris of the portions of the premises in Avhich some d0,000 
bags of saltpetre had been stored. T'lie salvors ridiculed 
tlie ,dotioii, and pitied the iii^n for embarking in what 
appeared to bo so \\;ild a speculation. Their ridicule was, 
howevbi', turned into mortifu^ation mingled with admiration 
when tlu?y found that Messrs. Huskissons, on washing the 
rubbish, had succeeded in extracting an amount of carbonate) 
and nitrate of potash which, when sold, brought thorn in a 
clear ])rofit of several thousands«of pounds. 

now come to the products wliitli are the specialities 
of the house — the iodine and bromine preparations. 

lOniTs’E AXU BEO^MIXE. 

^'fhe chemical and ph/sical properties of iodine are, doubt- 
less, well-known to our readers. It^nay, however, be as 
well to remind them that iodine is an elementary body, 
rfiiystalli/ing in blui.sh -black scales, with a metallic lustre, 
fusing at 225°, boiling at 347°, and evaporating at ordinary 
temperatures, especially Avhen damp. Its odour is similar 
to that of chlorine, and it sublimes in violet-coloured 
vapours. Its history is interesting ; the circumstances of 
its discovery sliowing what immense practical service manu- 
factivrers may render to science by intelligently followed up 
unexplained facts that may come under their notice when 
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worki^i" with largo quantities of material. Iodine was 
discovered by M. Courtois, a •French manufacturer of sall- 
petre, res diug ^^t Paris, wBo, on adding sulphuric acid to 
mother-liquors i[)f sea- waiter, from jvhiclj nearly all tlio sea-* 
salt had been crystallized, in t>rder to transform any 
remaining trai?(‘s of carbonate of s».vln, into sulphate, noticed 
that a beautiful violet vapoqr arose from tlie mixture as 
soon as heat was applied. At the same time, he was struck 
with the very rapid mauncr in which the iron Vt’ssels he 
had used became corrode?! and destroyed, pn ^arcdully 
examining the residues in tlie boilers, he obtained a peculiar 
substmice, crystallized in iron-g*.*ay plates, having a metallic 
appearance. This crystalline material, on bting submitted 
to the action of lieat, gave forth the violet vapour he liad at 
first obtained. Although a man of great sagacity and high 
scientific attaimiuaits, M. Courtois hardly felt hmvself strong 
enough to piu*3uo lus investigations into the ])ropei*ties of 
tliis new substance, wliicli ho riglitly*conecived to be an 
element. He accordingly communicated his discovery to 
M. Clement, an eminent chemist of th(5 day, who at once 
act about investigating the. nature of the new body ;* and a 
few weeks after, the celebrated Gay^Ijussac read a x^apor 
before the French Academy o/ Sciences, in vificfi ho 
demonstrated that the new substanci) was an element 
similar to chlorine, and gave an account of its most 
interesting properties. Some days after, Sir llumpluw 
Davy, who happened toilbc in l^iris at tiic time, read 
another paper on tHb new clement before tho same august 
body, agreeing in tluj conclusions arrived at by bis eminent 
colleague, and showing tho important bearing that this dis- 
covery had on his theory of the elementary nature of 
clilorine, which ho was theii^ engaged in working oiit.^ It 
was not, however, until ISIO, soii^ six years after its dis- 
covery, that iodine was first cmj)loycd in yiliarmacy. The 
merit of the introduction of this powerful curative agent 
into medicine is due to Dr. Coiiidot, a x)h 3 '^siciaii of Geneva, 
who in that year commenced a series of experiments upon , 
•it as a remedy for bjjonchocele or goitre, a malady unfortu- 
nately only too common in the mountaihous districts of 
Switzerland. Dr. Coindet w^as first prompted to try iodine 
and its compounds in bronchocele by the experience he had 
had of the efficacy of burnt sponge and the ashes oC IPucus 
vcsiculostts in this disorder. Knowing that both of these 
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meflicaments contained certain proportions of iodine, he- 
rightly conjectured that it rWJis to the presc^nce of thid 
element that they owed their pctwcrful curat ivc p^roporties. 
^The exhibition of it was at first strQnuousJy„opposod by tlie 
faculty of Europe, A<ho were naturally averse to iisinij what 
they knew to be a powerfully corrosive poison ; but the 
successful rcsjults, obtained by l)r. Coindet at (leneva, and 
by Eaup, (ximclli, Kolley, and other eminent men in dif- 
ferc'.iit parts of Europe, soon brought it into general use. 
Dr. IVlauson^ an English physidan, deserves the credit of 
having first employed it on an extensive scale in scrofulous 
diseases. In large doses given interuall}^ iodine acts as a 
very energetic irritant poison ; in smaller and continiioiis 
doses, it exercises a general stimulative action, more parti- 
cularly on the pulmonary and gastro-iiitcstinal mucous 
membranes ; also on the mammary, thyroid, and the other 
glands generally, and on the genital organs. Its sails are 
largely employed for tiudr altc.Tativc elleets in hronchocele, 
scrofula, cancer, syphilis, bleniiorrhagia, leacorrha>a, and 
other disorders of a similar nature. It luis also been rceoin- 
3nentU*dby certain eminent practitioners as an eminenagogue. 
Applied cxterually, it acta as vesicant and discutient, stain- 
ing thef^lcin brown or orange, and causing itching, redness, 
and desquamation. ' Used as an ointment, it is absorbed, 
producing its characteristic eflects. Inhaled, its viipour 
exercises an alterative action on the numerous membranes of 
the respiratory organs, which ha^beeii found very ben(>licial 
in cases of pulmonary i>hthisis: Tlvi principal otliciual 
preparations are tlie tincture, consisting of iodine dissolved 
in alcohol ; the compound iincturre, iodine dissolved in a 
solution of iodide of potassium; iodide of potassium, the 
most used of any of these salts ; iodide of sodlwm, whiclj acts 
nio'be energetically than the last, from containing eighty-live 
in8t(?ad of only seventy-six per cent, qi:’ iodine ; iodide of 
mnmomnm, which is more energetic than cither, from being 
ipore easily decomposed; the iodides of calcium and barium, 
used as alteratives in scrofula ; the iodides of lead and 
cadmium, employed in ointments in indolent scrofulous and^ 
syphilitic tumours ; iodide of silver, in syphilis ; iodide of 
sulphur, as an ointment in obstinate skin diseases; iodide of 
iron, wliich possesses the properties of both elements, and is 
much prescribed in scrofulous diseases of ansemic patients ; 
and tlie green, yellow,' and red iodides of mercury. Dono- 
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van’s solution, p, famous American remedy in syphilitic dis- 
ordeA, is composed of the ioi^dos of arsenic and mor<.;up\' in 
equal prbportions. The iodide of rjuinine has been occasion- ' 
ally prescribed, Iodofyr7n is also employed in biT)nclioccle 
and scrofulous affections : it cgtitainS nine tenths of its 
Tveiglit of iodine, notwitfistauding which its taste is mild. 
The whole of these ]3reparations aro^matjo by JMcssrs. 
Huskissons ; but it would, of course, serve no good purpose 
to describe their mode of preparation in extemor . 

The first step in the Aiaiiufacturo is the rough iodine, 
wliich is produced from kelp or burnt st^aweedf Tlfe various 
species of Jhtcus and TJlva throyrn on the coasts of Scotland, 
Ireland, (xiiernsey, and Brittany, by the waves of the ABan- 
tic ’Oerean, contain tlio largest quantities of this valuable 
eloiuent, the richest weed yielding from eight to fourteen 
pounds per ton, wdiilc the poorest realises ^ more than 
four or five pounds in the same amount. Tlic principal 
manufacturers of rough iodine are Messrs. Paterson, Smith, 
and WTard, of Glasgow ; Hughes, of Ireland ; Tissieraine et 
fils, and Oournerie and Co., of Cherbourg, Normandy. The 
annual amount of iodine produced in Scotland, "Vreland, 
and Guernsey, is very great, a largo ])roportiou beidg ex- 
ported to France and America, The* fluctuations of* iodine 
in point of price have been most extraordinary, ttie quota- 
tions varying from to L-?. per ounce in a single montli. 
This lias been caused by wealthy buyers holding Tjack stock 
for better prices. It wj^ lately at 'S\d, and 3^/7., which is 
lower than lias evor*been Tcnowii. As met with in commerce, 
iodine is fi'equently adulterated with clay, alumina, ; but 
the loss oftener arises from its containing too much water. 
The amount of moisture is readily ascertained by a practised 
buyer, by pressing the samples between folds of blotting- 
paper, or by sublimation, and wting the loss. Thc^olid 
matter present is detected by dissolving the iodine in alcohol. 
Cyanide of iodine is also a frequent accidental impurity, 
wliich rises during sublimation, and condenses in long white 
crystalline masses. Hughes’s iodine is considered by Inost 
manufacturers to be the purest in the market, and alway?' 
commands an advance of a halfpenny to ^ penny on that of 
other makers. Before Messrs. Huskissons undertook tlKT* 
manufacture of the salts of iodine, the principal source from 
which the largesj supplies were drawn was the west coast of 
Franco and otlOT parts of the Continent. The qiidlity then 
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met witli in commerce was of a very uncertain character, 
often containing iodate and carbonate of potaslj, chloride of 
potassium, and iodide of sodium^ The crystals \ve>.'o in irrc- 
,gular spongy deliquescent cubes, oi’^in dog’s-tooth crystals, 
which mostly changed to^ a yellow or pink colour. One of 
the nicmbovs of tlie hnn, ilr. William lluskisson, Iiowever, 
went to work," and thoroughly devoted liis whole time and 
energies to the production of l uniform, staple, and perma- 
nent product. After repeated trials and experiments, wliich 
may be numbered by hundreds, Ijii succeeded in discovering 
not mcr&ly of.e, but several processes, which would ellect the 
desired result, tlius giving the manufacturer a choice of 
methods according to the dilferent materials lie has to work 
up6n. One method peculiar to this lirm is to procure pure 
hydriodic acid in the first instance, by decomposing iodide 
of zinc with oxalic acid, and tlien forming tho salts as they 
may be reqarred. This protfcss of obtaining pure hydriodic 
acid has certain advantages over tlie ordinary method of dis- 
tilling iodide of potassium with dilute sulphuric acid. An- 
other method is by passing sulphuretted hydrogen into a 
concentrated solution of iodiui?. The process of obtaining 
iodidt of potassium by the decomposition of iodide of calcium 
with auj^)hate of ]jotifoli originated with this linn, and pro- 
duces exlellent results. Tlie samples of iodide of potassium 
crystallizing in tlie vats at Me.ssrs. Hiiskissons’ works arc 
amongst the most beautiful objects in chemical manufactures. 
These ivor3-like cubes are often from one and a half to two 
inches square, and will, with care* splits into lamina) as thin 
as writing-paper. The large cubical crystals shown at the 
International Exliibition by tlie firm were thought by many 
to be picked samples ; but larger and more perfect cubes 
are every day turned out of the crystallizing vessels in liiin- 
dred". Mr.^William lluskisson has made tho study of crys- 
tallography peculiarly his own, and uses it daily to determine 
the purity of any particular salt by a" mere glance at its 
colour, opacity, sharpness of angle, size of crystal, &c., witli- 
otit being obliged to have recourse to the test-tube. — We 
• have lingered so long over the iodides, that we have but 
little time left fo^ the consideration of their brethren, the 
bromides. The bromides are very similar in most of their 
properties, both chemical and therapeutical, to the iodides. 
The best bromine is obtained from France,^ being freer from 
chlorine and iodine than that procured from ^tlier sources. 
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Bromide of potassium is replacing iodide of potassium for 
luauyMisorders, more espeeiaHy those of a syphilitic clianuj- 
ter. Brdmide of iron in SK)lLitioii lias also been very siic- 
oessfiilly fcniph^yed by, various practitioiicirs as a tonic, 
alterative. Chloride oi bromide meiftioned by Parish as 
a powerful stimulant to the Ivmyhatic systeir/ ffi miiuite 
doses. The uses of iodic and bromic eouipo'unds in j)hoto- 
graphy need only be alluded* to, the subject being of too 
tecluiical a nature to bo treated of fully in -a, popular 
work. • 

"WTe have said nothing about the maiiy adniirablo 
mechanical appliances used in ^Messrs. Ilnskissous’ manu- 
factory, feeling that the chemical portion /^f the sub met 
would* be far more interesting to our readL'rs. It woubr be 
imjiossible to describe in detail the various crushing and 
stamping mills, boilers, evapor.atiiig pans, itc., \^hout going 
fully into the subject. Jilvaporatiou is (*arric(l on iti j.‘u*ketted 
pans, most of which are without seam or I’ivct, by moans of 
coils of copper, iron, and lead pip(?s.* The whole of tlio 
steam generated hy the engine-boilers is utilizc.'d. After 
lijaving the engines, it ])assea tlirough coils of pipe eoi’iiained 
in stills tilled with wat(?r. As the water boils, the vaptftir is 
collected, and forms one of the. souries of distilleck \vat(.‘r, 
this article being supplied to alPthe customers of The linn 
gratuitously. J.ii order to obtain a constant supply of water, 
Slessrs. lluskissons have lately sunk a well into the chalk, 
many hundred feet deep, and capable of giving unlimited 
quantities of water (OJitaiuing a minimnni of saline matter, 
lligh-prcssuro steam is also used as a heating agent with 
very economical results. 

Concluding our visit by the examination of some choice 
specimens of crystals of dilferent salts, we cannot help 
recurring to the old rellectioii, wl)»ch we cannot repcatpfcoo 
often, that the inor^ the theoi*etical truths of science are 
brojight to bear on practical inanufaetLires, the more perfect 
will be the result. . 

The examination of the different processes carried nff al; 
Messrs, lluskissons’ works has been a task of no ordinary* 
lightness, involving many lengthy visits 2 yid conferences ; 
and we should be most ungrateful did we not acknowledge * 
publicly the debt of thanks that we owe to the firm generally 
for the facilities ^ey afforded us of gathering the Jnforma- 
tiou we needed, ^iit most especially and particularly to 
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Messrs. AVilliain and John Huslcisson, juii-, for tlie^ pains- 
taking kindness with w’liidi they ahvays received our visits, 
and placed their time and know^Iedgo at our disposal. 


, 1?EEEUMES AND PEREUMEET. 

c 

IhiE {}inpl)f>yment of perfumes is, no doubt, almost coeval 
with the existence of organs wherewith to apju’eciate the 
}deasure to be derived from their use. 1'ho couidi of our 
lirat parents was probably strewn with the fragrant blos- 
soms of the rose, the jasmine, and the violet, long before 
the unwhojesome and insufferable stench of the sacrificial 
victims rifiidered the* burning of odoriferous gums at the 
altar a necessity to their descendants as a preservative of 
health and comforf. Eesides emjxloying fragrant incense 
during their religious sacrifices, the whole of the lilastem 
natiova have from the remotest ages been, accustomed to the 
secuiar use of perrumos, both as antidotes to the baneful 
efiecta^of the mass<^ of quickly-decaying animal and vege- 
table matters which arc so unavoidably frequent in all hot 
climates, and as refreshing stimulants during the hottest 
parts of the day. Prom tlio East this pleasant ]>racllce 
soon spread into Grcicce ; and the falminati<ms of Socrates, 
Solon, and other ])hilosophcrs, against the use of perfumes 
by the Oreeks, show us to what a pitch the luxurious 
fashion was carried. The Eomans soon learnt the art of 
making perfumes from their refined neighbours; and the 
sensual Caimans were so addicted to scenting their houses, 
fuTv.iturc, horses, slaves, ►and persons, that one large street 
of the city was entirely occupied by ^ perfumers. In the 
early Christian Church, perfumes were used in the form of 
incense, — a practice which remains in the services of the 
IloirMn and Greek Catholic Churches to the present dayi, 
* During the Middle Ages the use of scents in all forms was 
universal, as is evident from the frequent allusions made to 
them in the writings of that epoch. The English Puritans, 
like their classic prototypes the Lacedemonians, discoun- 
tenanced the use of scents as an unnecessary and sinful 
luxury; and the manufacture of perfum&iy» in this country 
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(loclined until the beginning of the present century, when 
the growing demand for perfumes by the Court, added to 
the stoppage of Continenffal supplies during tlic French ' 
^var, put .FAiglist manufj^cturers on their mettle. Tliey had,* 
however, legislative restrictions eft* a Serious character to 
work against, in the Ibrin of tlio^ glass, paper,' and s^ririt 
duties, two of which have been lately royoveij. The Exhi- 
bition of 1851 showed the world that British porl'uiiiers 
could pretty well hold their own against their fen-eign com- 
pclitoi’s, and in T8()2 the ti*kde was thought of sntlicient iui- 
])Oi*tance to receive separate classitication and a^distifict jury. 
FcAVvisitors to tlie Exhibition , of last year will forget the 
tasteful s1k)w made by the cxliibitors of Class IV. n. in the 
hkistorn x\nnex ; we have reason to know that the consump- 
tion of British perfumery, both at home and abroad, has 
been greatly increased by the display of xvhal^^u*' mhiifac- 
turiiig houses xvero capable of dt)ing on that occasion. Tho 
«r!fc)nui of perfumery has greatly progressed of lati^ years, 
and now, iiist4\ad of mingling odours without rhyme or 
reason, the pcrfuiuer is; guided by cerlaiu fixed ]U’iuei]>les in 
mixing his scomts. Tho manufacturer has also rcciM’vftd im- 
portant aid from the progress of ovi^anic chemistry;* aiiil 
although as yet the laboratory has no*t taken the jdacc of 
the flower-garden, still tho oxpcrimeuls of certain per- 
fumers, who are also scientific chemists, 'seem to indicate 
that some of the organic ethers may be made to yield 
odour of a sulViciently delicate naturtj to be used in per- 
Ihmery. »• 

A few years since, a first-rate pharmacist would have 
thought it infra dig, to sell perfumes. This silly notion 
has long since disappeared, and there are now few fashion- 
able chemists’ sliops whicli have not an iTuportaiit portion 
of the counter set apart for the display of tliese barflSlesB 
luxuries. 

A VISIT TO MESSUS. PIESSE AND LUBIN'S " LAIlOB jj:^g y 
OE ELOWEES.” 

The home. manufacturing premises of JV^cssrs. Piesse and 
Lubiti are situated at No. 2, New Bond Street, and from 
their architectural embellishments form one of the leading 
ornaments of that fashionable promenade. Besides this 
establishment, have extensive flower farms ‘iieift* Nice, 
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ill the south of Frauce, where they grow large quaiiti^ties of 
roses, violets, and other odoriferous flowers, whieh are 
manufactured on the spot into ‘greases, oils, ottos, and ex- 
tracts. At IMitchaiu, in Surrey, they have large lavender 
gardens,^ besides aii extensive *])ondod warehouse at the 
London IJocks, where they make their perfumed spirits for 
foreign and colonial consumption. Their flower-gardeiis at 
!Nice produce violets, roses, jasmine, tuberoses, jonquils, 
orange-blossoms, acacia, and numberless otlier fragrant 
flowers, froni wliicb scerts are extra(jt(?d principally by four 
processt^s : "I., .Expreasion ; 2. Dislillatioti ; Maceration ; 
and 4. ALwrptimi. or Enjlciv'aifc, 

Xhe first prOx'^ess is used in the case of plants whose parts 
contain large quantities of odoriferous essential oil, such as 
lemon, orange, and citron peels. These portions of the 
plant 'are into ti ])ress, wliich is in prindph; an enhirgiul 
tincture i)rt‘ss, consisting of an iron vessel of iminerise 
strength, iitted witli a iKjrlbrated false bottom, on which is 
placed the material from which the oil is to bo cxpressc'd. 
A powerful screw, connected Avith a piston, littiiig into the 
vessel and worked l>y a lever, forces the substance closel y 
together, squeezing put the licpiid portions. 'J'lie. oil ob- 
tained % of course largely contaminated with water extracts, 
iVoni which it is separated by decantatiou. Distillation is 
julopled Avheii the amount of essential oil is less than in the 
last instance. The distillation of oil of lavender may be 
taken as an example. The leaves are thrown into a still 
either heated by steam or, by the iiake.l lire, and containing 
a large quantity of water. As the lieat rises, the steam 
passes into the refrigerator, carrying with it tlie essential 
oil of the ]dant. By an ingenious contrivance, patented by 
Messrs. Drew, lleywood, and Barron, the coiideusod steam 
is inade to re-enter the If^ad of the still, leaving behind it 
the essential oil in the refrigerator, thus alloAving the same 
Avater to he used over and over again. In the stills ein- 
pWed by Messrs. Picsse and Lubin, steam at from ten to 
lltfeeli ])oiiud8 pressure is used as tlie source of heat, it 
havijig been ibuud that the French method of working by 
the direct action of the fire is liable to give the distillate a 
peculiar empyreumatic or burnt odour. The third method 
is used for finer odours, such as the rose or violet. A cer- 
tain qua^Mit}' of purified beef or deer t^iet is mixed with 
purified lard, and put into a clean porcela'ftf' or metal pan. 
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Stoarn lioat is applied, and the llowcrs irom ■which the 
odour* is to h(j extracted are, carefully picked and thrown 
into the uielted fat, wherein ihoy rciuain for one or two days. 
The fat dis?solvc^ the essential oil or other odoriferous priii-* 
ciple contained in the flowers, and <ff course becomes thereby 
hiujhly j)erfumed. The process is continued -Wl^li fresh 
portions of flowers until the grease is oT^ the desired 
strength, the different strenj^tlis being indicated !)y the 
IVench niannlacturcrs by numerals. VVhore peidVjmed oil 
is re(piircd, fine olive oil *ls siibslit'.iled for fat:. The oils 
tinis prepared are known as the hnila antiffuifo^ sncli and 
such a flower. Tbe orange, roge, and cassia pomadc\s and 
oils arc prepared by thi.s process. Th(> fourth pi’oT'oss of 
ahnorjifion or enjlcnraf/c is the most im])()rtant of them Till ; 
and as little is known of it in this country, a minute account 
of it will interest our readers. We also, call t hoi ^^^rd-triition 
to it for another reason. Thens are many furun* hhiglisli 
llowera whoso odours have become household words, but 
wliich have never been introduced largely into perfumery 
oil account of the diilieulty of ])ri‘paring scents from them 
by the ordinary moans of distiiiatiou or inaci.‘riitioi#. As 
examples of them, we may mention the wall-flowef* the 
lilac, the cowslip, and twenly others.* 1'ho process, of cn~ 
fleurage would, no doubt, suit •them admirably, \iid wo 
recommend our readers most strongly itf make a few ex - 
])erimeiits in this direction. The proc(?S!i is used for tliose 
llowors whoso delicate odours would be destroyed oj* changed 
by heat, and yields all. iliosi? line pouindos and oils known as 
“ I'rench pomades and oils.” The whole operation is con- 
ducted ill the cold. Square frainos, three inches deep, two 
fv>et wide by three foot long, are provided witli glass hottoins, 
u]>on which is spread a layer of tine grease about a quarter 
of an inch thick; on this are Sfn*inkcd tin*, flowers •from 
which the scent is to be extracted. Anotln'r frame similarly 
charged is placed on this, and so on until a large jiile is 
made. The flowers are changed from lime to time during 
the whole of the blooming season. Oils are propararrirrti 
^ similar manner, Ci)arse cotton cloths soaked in the finest 
olive oil being substituted for the layer, of grease, and a 
■W'ire gauze framework being used instead of glass. There 
are many odours, such as Tonquiii beau, ambergris, vanilla, 
castor, and a mjfnber of others, wliich are extracted by 
soaking the suixftance in strong alcohol. • 
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Although ilie farms of Messrs. Piesse and Luhiu at Niee 
supply them Avitli largo f|nai)rfaiics of raw material both for 
consumptiou and sale, there are ftjany substances Which they 
^rc of course obliged to import or bivy in the, markets, — such 
as ambergris, civet,' and'^^. vanilla,^ the essences of trupierd 
plants, ' 

The Avarch^uso at tlie ‘London Docks is used for stoi'ing 
and luixing perfuines in bond for the colonial and foreign 
markets,: and as pre(*iscly tlio sanio; processes, and many 
more besides, arc carried on aif' the maiiufartory at Doiid 
Street, wo prMer giving a description of the latter* establisli- 
ment.. Descending from tljo well-appointed and tasteful ly 
arranged sliop to what Ave supposed must be a dark (rellar, 
Ave'are agreeably siu’prised to tind ourselves in a large, ligiit, 
but soiiiewhal; o(l(jrif{‘i.‘ous laboratoiy, in Avhicli a number cjI' 
men ilccd-d/iji’s looking like very clean cJtr/s ih cahiua nrc 
eiigagi^d ill various employments. Our attentive com 1 no tor 
takes us first into a large cellar, rii lining hall-Avay under 
* .liond (Street, and coiitaining an immenst; number of tin ami, 
copper cases. Tliese, avo are inlbnneil, contain ilie pom/uk.';!, 
oils, ottos, ami exlraet.j manufaetinvil at Nin* ami elrtewliei i\ 
Avhiclt rcipiire to be Jicpt as cool as tlie elioicest O/uilci*::, 
Marfjan.v or Comet Port, for fear of losing their deiicaev. 
Prom the cellar, Avlii(‘]i contains some ihousaiuls of poiimis/ 
Arortli of raw inaierial, avo ])ass back to the laboratory, and 
inspect the method of extracting the essential oil from tiso 
poiM.acies prepared by maceration or enileiirage. A\"c slionld, 
perlians, premise tliiit these ponnuhis ar*: very much stri.»np-(',.r 
than ordinary pomatum, a small ])ie(:o tlie size of a Avaiiiut 
containing suriicieiit esaciitial oil. to perfume a large quantity 
of grt‘ase. Tlie pomade being taken out of its case, is 
placed ill an iron cylinder perforated at tbe bottom Avitli a 
acriefi of slits, and prossuio is a|)plied by means of a closely- 
fitting pistmi to the top of the greasy?, -whicli is forced 
through tlie slits in a number of long ribbons. Tlieso rib- 
bons arc macerated in tile very best alcohol for several days, 
iinCfrlAvarly the Avliole of the essential oil is extracted from 
'Che pomade. The spent grease still, how»evor, retains sulli- 
cient essential oil^to render it useful for making pomatum. 

' The solution of essential oil iu alcohol thus obtaiued forms 
the ordinary extrait of the perfumer. The extraits (by the 
Avay, the ^ nomenclature of perfumery imas yet entirely 
Prench), Aviieu judiciously combined, forJh' the so-called 
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JjouqueUy and the thousand and one other scents with endless 
fancifitl names that are now sc^ fashionable. Here it istluit 
the skill of the olfactory artist is exerted. Odours have a 
certain rc?seiul^ance to musical notes. AVithout iiiiich, 
stretch of imagination, xve may Iq^dc on»the liglit and shar[) 
verbena as a high note, anti on the dull and heavy fAtchouly 
as a note to be placed in the lowest bass, wlfile the melloAV 
almond and tuberose seian to •occupy a pltice lietwxxnf lliorn. 
Tho iu jiidiia’oiis iningling of odoiirs is, thordoBe, Jiko tbe 
inliarmonious bhiiidiiig of Aotes and colours. Again, by tbe 
proper combinati(»ii of simple extracts, other i^impki odours 
may be very successfully imitated. Thus, a mixture of tlie 
extracts of orangc-jx’d, lemoji-peel, and Jeujoii gr^l 1 ? 5 J^p^cs 
a ]>erfeci. imitation of tlie simple extract of verbona. lie- 
sides tlio extracts obtained irom the enllciiragi> pomades, 
there are also ottos, (‘ssontial oils, and^ alcohd\£;r ^wi^raets 
almost without nnmher, .all of which are usoJT litr lluj same 
purposes. The ])repara1iou of the various boiitjuets and. 
.mixtures wliich liilessrs. Picssc and Lfibin have so succtiss- 
■fully jutrodu(*od to the public under the iamiliar tides (.)f 
“ .h''raiigi])ani,” “ Kiss-jiio-ciuick,” “Tlie Trmu|) Card;*” tfcc., 
h.eing merely a matter of inixturo and nitration, need nt)t be 
dcsciibeil. • ,, 

S(3vi.Tal stills sire at tvork all bentedby steam \ biH as our 
readers are well acquaijiti*d with trio process of distillation, 
we need not stop to describe them. 

In one corner of the laboixatory is a. soap-boiler, also 
lieated by steam. J41 it is slowly simmering a mixture of 
curd, oil, arid inarino soap, the judicious uiiioji of the tbreo 
forming a toilet soa]), having the necessary (|ualitie*s of fine 
grain, inodorato hardness, and latboring properties, Ix^sides 
the capability of preserving its shape witliout shriiikiug. 
AVhen the mixture roaches a cerkiiu degree of Iluiditjp, the 
desired scent is mixed in with a crutch, shai)ed like an in- 
verted j,, curved to fit the hollow bottom of the pan. Tliis 
is worked about until perfect uniformity is ])ro(liiced. The 
scent having been crutched ” in, the colouring matwr^lir' 
added, if iiecessaiy, in the same manner, and the Avhole iS* 
turned into the “frameV* The ‘Hrainc” js a box made in 
horizontal sections, the wddth of the intended bar of soa]>.» 
When the soap is sufliciently cool, it is cut into slabs by a 
wire guided by sections of the frame. The slabs art) 
allow'cd to cooi^or two or three days, and arc into 
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bnrs, and lastly into iS(|nares, 'vvliicli are stamped with various 
ylinpes bct\V('CHi brass dies. Wbon the seeiit to bo ''added 
' M ill not boar heat, the boiler is dispensed with, the mixture 
f)f soaps, seeut, and eolouring material b^iiig inade in a 
mortar. Transparelit soap is made by dissolving dry soap 
sha\ iiigs'in'aleoho], seeuthig, casting in appropriate moulds, 
and iiiially drying in a warm situation, 'i’lie duty on sj)irii 
acts very prejudicially against the inanntacti ire .of trans- 
parent soap in this country, and muII continue to do so until 
tlie Legislature allow spirit to be used for inami fact uri rig 
pur poses freo^jf duly. Methylated spirit has heen tried for 
the purpose, hut, as might be expecti^d from its abominable 
odour, without success. Besidi's ordinary toilet soaps, 
Messrs. Piosse and Lnbiii niauufacturo medirrated sonjis very 
largely, ^.flic sulphur, ereasoie, .and mercurial soaps are 
much‘Ti^*.il^o.r skin disc and those mIio M'ish to fancy 
themsrdvcs'at fh(< sea-si‘do w’ithout leaving their own ic»ilet- 
tables, cannot do better than use the iodine and bromine 
soaps made by the iirm. 

In dillerent pinds of the laboratory are various troughs, 
mortaiwi, and piu^sse.'^, to describe all of mIucI) mimiloly 
■would occnjiy too much lime. At one, a boy is mixing 
variousHioM'dered -wdocls to form the stufiing for sachets ; 
aiiotluT^^is performing thC^ same operation nith ground 
almonds, and orrh^-root p{)\vd«*r for almond meal. Furllior 
oil, a man is stamping delicate sea-green masses of soap 
Avitli the name of the iirm. In a far comer of the labora- 
tory is a small room something like a pantry, in wlu’cli are 
closely k(^pt under lock and key the most valuable raw 
materials used by the perfumers. Tlie shelves and drawers 
contain bottles of rare ottos and essences seldom seen in 
this country, nearly all of Avhich smell most vilely in their 
concentrated form. Amongst tliein avo may ineution true 
Turkish attar of rose, Avorth — avo are , afraid to say how 
many guineas an ounce ; oil of birch bark, used for per- 
fuming Russia leather, and rarely seen in this country ; 
"niTfflrpods iu their odd silk-covered boxes, Avitii their chop 
papers Avritteii in choice Chinese inside ,- cL'ct, Avhich, in 
large quantities, has a stronger stercoraceous smell than any 
■‘Stable ; A%arious organic ethers Mdiicli have been made the 
subject of experiment, and Avhicli give one temporary 
asthma ; §pine splendid specimens of vanilla pods, nearly a 
foot in length, covered Avitli long plates b; dieiizoic acid: 
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mid so on, until the nerves of smell are bewildered, and we 
are glJld to escajio to the uppci’ lloors, where the only smell 
to be met witli is that of bfowu paper enclosing thousands 
of dozcais 6f boy-les and, fancy boxes. On one of the floors/ 
11 boy is constantly employed ijf malftng tlie “rtbbon of 
llrugos,” which is now so largely i^sed as a fipn%atory. I t 
.consists of tajie soaked first in a solutiou/if njtro to^ive it 
smouldering properties, and afterwards drawn through a 
solution of benzoin, myrrh, and other oiloriferous ^iilfstances. 
Tlic ribbon is out into vflrd lengths, and put into boxes 
provide<l with a slit in the upper ctner. llie rflibon is 
drawn out to the length of ap inch or so; lighjj;iU.;iLid 
blown out, it smoulders down to the slit in the box, gr:i;lu- 
ally difl'using a pleasant odour throughout the room. The 
‘•ribbon of Bruges” is one of f be nnmcroiis little tasteful 
“ oddments ” for wliich the house of Pi^sac jiJiifTin has 
vondcivd itself famous. JSomo idv*a of the favour in ^Yhicll 
this article is ludtl, may he gathered from the fact that it is 
frecjutmtly prodiieial at the rate of two miles apd a half a 
day. JMessra. I’iesst^ and Lubin have made the pisfachio 
nut theii* especial property, by the w'ay in which the/ Jiave 
utilized its numerous products. T[iis nnt, whidi has 
hitherto been only known to ns in connection with.^;»*^-.!?«Zc 
niiitlon, contains a very bland, colourless oil, wdiich exists 
ill it in such (juantities that it inay^be s(jueezed out between 
the tlunvib and linger, '^i'liis oil serves not only as a hair 
oil, bill also forma an excellent soap. Tlie nut when ground 
makes a firat-rate mctil for the face and hands, in lieu of llio 
oriliuaiy violet p>)\vder ; and when ground Avith scented 
Avater, forms a cream xvhicliisused as an auti-irritaiit for the 
slvin ill hot Aveathcr. 

Passing down once more into the shop, Ave are show n a 
number of litije fancies, Avhich fak^ immensely AAdth juvShile 
fashionables of both. sexes. The finger-rings provided Avitk 
a little jet of seent for odoriferous practical joking, w- ere 
a short time ago immensely popular. They liavo 1105;;^ 
ULimherlcss eompanioiis in the shape of ‘‘nuta to crack ^ 
^walnuts containingttjny Jiottlos of scent ; perfumed shells ; 
scented gems; “ rusma,’* for takingoffthe hair; ‘‘ philocomo,” 
for putting it on again ; “ schnouda,” a white grease contain- 
ing aJloxam, w'hich tuims a beautiful carmine when rubbed 
in the skin for a jjliort time ; “ kohl,” for the^^brows ; 

*• henna,” for Chb nails ; and that horrible invention of 

12 



178 CllEMICAI. WORKSHOPS. 

. € 

• • 

the Empress Eugenie’s — gold powder for hiding the 
hair. « * 

Wq pass once more into th« cvil-smclling town, much 
•pleased with our visit to the “ Lal)orato/:y of^ Plowers,” 
thankful for the pailistakiug courtesy we have received, but 
with ourYiOso in such a state of confusion that we (juestion 
whether we sjiall ever again be able to tell tlic dillerence 
between violets and sulphuretted hydrogen, eau de Cologne^ 
eaiMl& Tamisr, 


MESSRS. CLIFF AND CO.’S CBEMICAL STONE- 
WARE VVTORKS, LAMEETJl. 

TiiE’Iji^s^'als employed in the manufacture of Chemical 
Stone-ware arc chielly white clays, obtained from the 
counties of Devon and Dorset, with a ccrtaiii amount of 
kaolin, or I'hina clay, from Cornwall ; and for glazing ])ur- 
poses, a proportion of Cornish stone, fels|)ar, A:c. To the 
lorm/f^ arc added sand, ground Hint, and other days of a 
more or less infusible eharaeter, according to the quality 
require^., from JMaidstone ; Wortley, n(^ar Leeds ; and 
Newcastle- on-'I’y lie ; and for certain kinds of ware, a largo 
proportion of pounded broken eartlienwai'e, technically 
known as rough stulf, or grit, is used. 

On refern'jig to tlie ‘^Mineral Statistics” published by 
the c/fTicers of the Ceologieal Survey u)f Groat llritain and 
Ireland, W'C iind that the various kinds of pottoiy ami lire 
clays produced in England alone, in the yt^ar ISoS amoiiiit<?d 
to upwards of 00,000 tons, and that tlie estimated value 
was nearly £300,000, These totals do not inclmle the clays 
used’for the mauufiicturcf' of bricks and tiles. • 

The Devonshire clays arc purer tliau those of Dorset, 
and arc used for the manufacture of the smaller wares. 
Jf ^ose of Dorset contain a certain admixture of lime and 
^ iron, A'enderiug them less pure, and consequently of less 
value. They are, how'ever, used in cciiihiuation with 
certain amount ef the Devon clay for the larger tassels. 

The articles intended for the use of chemical manu- 
facturers require great care in making, both as to the 
proper ui:<;jii)ortions of the materials empi^yed and their due 
adlnty^?*»^^. These vessels have IrequeiifS/ to resist the 
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action 01 the strongest aculs, and that at a higli tom- 
peratii?c, consequently it is atifeolutcly necessary that they 
should admit of a certain Jiiiiount of expansion and cou- ^ 
traction witliout^hreakirig. This quality; is ohlained hy tlui 
inixt lire of complex mateivnls, those of each maiiyilicturcn' 
varying from those of others. • * 

The clays employed at these, potteries a «’0 sclit from the 
pits in cubical masses, weighing nsuall}'^ about thirty-fivo 
puniuls each. After having been well dried, tlu'sc arc re- 
duced to powder in a crusTung mill. The du*? adijiiixture 
iXHpiisite to form the articles required is then tlrrown into a 
pug mill, whicli is an upright cylinder, about six fcrt'Tf?cp 
by two in dianieler, liaving a* perpendicular shaft rimuiflg 
through it. Tliis shaft, wliich is made to rorate by steam 
power, has a number of hladt?s set on it, jbrmiuj^ a^^Jaiiid 
of screw. These arms or blades so w1)rk ^Titiigst the 
powdcjred clays, as to mix them intimately with water, 
wlu'ch is admitted at the discretion of the workman ; and, 
by their continued action, they force the clay out of the 
bottom in a •plastic state, of such uniform consi»tei!cy.*and 
so free from bubbles of air, that it is lit for the worlvi'uin 
who fashions it into tlio ixipiircd fo.’tm on tlie potter’s 
wheel. This is a kind of lathe, formed of a shaft, husing a 
vertical instead of the usual horizontal position; on tlu* 
upper extremity of the u])right shaft is lixed a small circiilai' 
disk, wliicli revolves with it. On this disk the workmaii 
places tlic lump of prepared clay, and, by pressure witli his 
hands, aided hy a ibvN^Vimplo tools, fashions this yielihiig 
material into any re<juircd shape with a truly iiuii'vcllous 
degree of dexterity and rajudity. It is witii tliO aid of this 
simple eoiitrivanco that almost all circular ai t ides are iiiadt?, 
from penny ink-bottles, wliich are sqld at 2^. Of/, per griit'^s, 
to the enormous vessels manufactured hy Messrs. Clift*, 
some of which are capable of holding 800 gallons. 

The vesseds having been made, are placed in tlie drying- 
room toliecoiue thoroughly dried; aftor which, the douJ'V: ' 
glazed stone-ware, such as spirit-jars, dniggists’ pots, &c., 
jtfe di])ped in lirpiid* glaz^\ and taken to the kiln, to bo 
burned. This kihi, as usually constructed, ii^a large circu- 
lar room, about ten to ftfteen feet in diameter, and fourteen 
feet high ; it is lined wdth the best 'Wortley ftre-hricks, 
and has at its sides' a. number of openings to the 

heated air from fires. It lias also apertures in the roof 
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to allow tlie o^scape of the smoke. The articles to he burnt 
are placed in the kiln, piled T!ip on one another, if the goods 
are small, or, if large, singly "on slabs or (piarries. The 
'opening is then built up and carefully cemented over, then 
the fires pe lighted) ana hre gradually increased until every 
article in the .ulterior becomes heated to an intense white 
heat, whicli 'process takes, Ayitli a fifteen-foot kiln, from 
forty to fifty liours, consuming ten tons of coal, if the 
art iclcs^ire to he salt glazed, a <[n?iritity of very coarse salt is 
thrown in Ihyough tiie holes left in the roof of the kiln, and 
into each fire-hole, shortly before tlio termination of the 
j)riri^v> This salt is at on^e converted into vapour by the 
intense hc'at, atid is decomposed ; the soda of tijo salt unites 
with the silica of the clay, and forms a fusible glass or glaze 
upo^i^he surface. So indestructible is this glazing, that 
aiticl(^s'?fttts protettecl have bo<iU found to resist the action 
of the. nitrous acid of commerce for twenty years without 
deterioration. After the glazing ojjeration tlu> kiln is care- 
fully stopped, to prevent draughts of cold air, and is then 
allowed tc» cool from thirty to forty hoursbefore.it is opened 
amUtlie articles removed. 

For otlier kinds of glazing .*i difi’erent process is employed, 
th(? being dipped into a composition of matt'rials that 

melt during thti firing into the kind of glaze) reeuired. It 
may be noticed that many atone-vvare articles are of two 
colours — as, for example, a brown top with, a biift-coloiircd 
base; this dark top is given by' the addition of a proportion, 
of iiVanganese to the glaze. ® 

Messrs. Clill* havt' introduced a new kiln wliich has 
efleeted several improvements in the process of firing. 
Per instance, the articles are not exposed to the direct 
actfpn of the lire, but are enclosed in an inner kiln, the fire 
playing between the txlro, and the draught also traversing 
numerous hollow pi])es which are connected with a liollow 
bottom communicatiug with the fumaco, and support the 
.^dlijving in the interior; thus the articles are raised to the 
required temperature Avithout being exposed to the imme- 
diate action of the flames, and a’*e bul*nt and cooled mow? 
quickly' and m<irc evenly than by the old process, wliile at 
the same time the kiln holds more goods, and has much less 
gear to remove after each charge. 

Ampng- tho 'articles manufactured Q.P Messrs. Clifts may 
be mentioned the condensing worms, foYined in all sizes 
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from eigliteen to jfifty-foup iiicbcs in heiglit, and from 

iiicA to upwards of indies bore. Tlie worms 

are made by curving pipe^f the required dianieU?r to tlie 
proper ciiVile s*iflriL*iciit^f6r one coil; these coils are, Avlu^n 
stiff or “green,” built up one ovtitr tlie*otlier to th/i height 
required. ^ ' 

.In connection with the subject of distillation, wo may 
state that we saw in the process of manufacture a huge coti- 
denser, consisting of a series of siraiglit pipes, e?ielk six feet 
in length by three and. a ffdf incl\t^s diameter, to b(J Joined 
by curved end pieiics. Amongst other largo*Ki?t?d novel 
articles we noticed several st()ni}-ware rollers, each s^feefc 
long, to bo used by ])a])or makers; these. had a sjilendid 
face, and were most valiiiiblo as not being liable to be. acted 
upon by tlic chlorine used in bleaching thij paper i)ulp. 

So numerous are the chemical wares* sud^a^vV wi'trA, re- 
ceivers, stone jars, percolators, tincture jars, ttc.. A c., ilnifc 
a few only can be alluded to. ]\l(‘s.srs. ClilVaiul C\). ai'c tho 
patentees of a peculiar air- tight stopper, which is formed of a 
small segincmt of a. spliero. These sfco[>pers are now adapted 
to opimings of all sizes, ovim up to tliose of eigliteen. inches 
OP two fei't in dianicler; this renders these stone-w ares vnueh 
more useful than thpy would be otherwise, as wlion used 
for spirits niid other volatile subsiaiices tlu'v possess llio 
advantage of not alloAving any loss by evaporation. 

Those spherical stoppers are turned iu a lathe after being 
burnt, and arc litted to the jars by grinding with line emery 
powder, each jar aiuk lid biaug .‘iflerwards lettenal t(» cor- 
respond. -file adaptation of these air-tight lids to stone- 
ware jars of all sizes, is of great advantage to dealers in 
volatiie drugs, and those liable to spoil by e.\posure to the 
air. 

it w'ould bo impossible to enuffierato all iisofifi im- 
plements and apjdiances that are made of stone-ware, from 
bottles at less than a farthing each, and cheap infusion pots 
at ninopence, to condensing worms at six guineas, and vessels 
of enormous bulk at a much greater price. • 
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Tlio Glass Works of isrossi’s. Chance Jirot!u‘rs ;ni<l Co., .Si»on L:in9, near 
liivinin<rhs\m. — The (Jlass Manufautorf of -Messrs. Defrios, in 
IloiindstUtcli. 
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THE GLASSWOliKS OE AEESSES. CilA^fOR 
JiKOTllEKS AND CO., SPOA^ jAa'E, AJTAH 
EIKMIAOlIAAr. , 

IVoT liavinfv ‘‘ road up” tlic sulijooli in tlio ITi'ilisl) iVEiisonui 
boforo leaving Loudon, and having novv no linn; to gather a 
prefatory page from such works of re.ren.mee as we iniglifc 
find availj|.l)!e in the adinirahh? library at llinuinghain, we 
start at once on the jouniey to Spoil Ijane, seared^'' re- 
groltiiig our previous negligence — lU’st, inasmuch as avo 
shall be able to learn from the high authority of t]K)^>lessrs. 
Chance lliemselves evorylhiiig winch can serv(5 to iniiTest I lui 
general I'eader ; and, secondly, becaiisi* even a slight descj’ip- 
tion of a iirogrcs-s through the woi-hs and the process of 
inamifactnre will occnjiy all the spacre at our disposal. Of 
tlie .first invention oi glass it is enough to say that ft lias 
been ascribed respectively to Lgypt, Israel, Nineveh, and 
PJuenicia. It is tolerably certain, however, that the art 
existed at least lliree thousand years ago, since, from tiie 
discovery of pictures and Iiieroglyphic inscriptions, as W(*ll 
as glass ornaments, this early dal^ lias been ascertailTed as 
one in wdiicli the manufacture was frequently practised, and 
the existence of the Glaiu Xeidyr, or .Druid ical glass rings, 
found at Stonehenge and elsewhere, proves the introductioii 
of such ornaments into ]Bi-itain at a very early period Tlie 
precise epoch in \pliych window-glass was first introduced is 
uncertain, since, although several panes v^ere discovered in 
the excavation "at ITerciilaneum, the lioinaris used for tin? 
purpose (when they used anything) a sort of “ talc,” wliicli 
is a semi- transparent fossil. Glass came tabejisjjd for this 
pur[)ose, lioweW, and was introduced into EngTaiid lietween 
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the seventh and eighth centuries. This, of course, was only 
for tlio tilling of a few cathedral windows, tlie windi>\vs ot* 
piihices, churclies, and ordinary l ouses being still lurnished 
iijjly with oiled paper, sheets of linen, and wooden lattices or 
louvres. The manufacture was not established in England 
until the tlfteenth century, and even after that time the 
glass of V'eiiiccj, Eolicmia, Spain, and Erauco was of a very 
superior deseriptioa to our own. Erom tho time in 1G70, 
w hen many of the foreign workmen Avere brought to London, 
however, tiie art was rapidly imptoved, the manufacture be- 
came of iiumexise importance, and a bounty was paid to the 
ti\ porters which enabled them successfully to compete wdth 
foreign tnarkets. Tliis bounty, bowever, lias been abolished, 
and, fully able to sustain its own position, our glass manu- 
facture has become one of the most important branches of 
iuiticrn.;I.bHlustry. If there could j)OS8ibly be any doubt of 
this fact, tiie fenorihoiis- w'orks at Spon Lane, close to the 
station at which avo are by this time deposited, Avould surely 
bo sulficieiit proof to satisty the most determiued sceptic. 
There, in^^^rsected by the canal which wo are about to cross, 
and divided by lines of railways, the stupendous range of 
Avorksbops, forges, and ovens extends over an area of twenty- 
four ac;i’es j Avhile frofn amidst the separate piles of building 
tliere riSe a score of shafts and chimneys — the steeples of 
this great temple devoted to labour and to art. It w'ill be some 
indication of the extent of the business carried on at tho 
Spon Lane Avorks to remember that the glass AA'liich covered 
the (rreat Exhibition of IS51 was gupplicd by Messrs. 
Chance, that this occupied only the “ sheet-glass ” depart- 
ment, and that J300,000 of the panes, 49 in. by 10 in., Avere 
supplied in the course of a few weeks without in any W’^ay 
ijiterferiug Avith the ordinary business. 

AV'^are so fortunate as to obtain the valuable guidance of 
Mr. Henry Chance, who himself accompanies us over the 
greater part of the works ; and as melting the “ metal — 
metal in this instance meaning principally sand, soda, and 
“Time, o£ certdin qualities and certain proportions — is preli- 
minary to the very existence of the glass '^djich is formed by 
their combination, wo are naturally Erected to the considera- 
tion of “ pots.” 

Here they are, then, in a large and almost empty work- 
shop, where no machinery is admitted, because it would be 
meifeetixatlfi^the process of pot-building, the centre of 
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the floor is a great mass of Stourbridge cla}^, which is kneaded 
by the foot of a man wlio tr^fids it into a tempered mass ; 
then, with a wooden spatala, it is taken piece by piece to* 
the moulder, gradually builds w-liat looks something 
like the outer crust of *a gigjuitia-pork^pie. These^pots are 
about five feet in diameter and forty-two .inches higli, and 
many of them weigh more than a ton. W|jen complett'd 
they are lowered througli a trap into a Varehouso Ceneath, 
ami thence, after months of drying, are taken to*t]i« kiln, or 
**■ pot-arch.’* After long liud careful baking, they are re- 
nioved from the kiln and carried away, han^g on the end* 
of a sort of lever upon wheels. The cost of each^p^itTia 
about i£5, and there are generally from 400. to 50(T oi* them 
kept ready for use. 'Jlie pots hold about two tons of luetal 
each, and, after following them through the fiery ordeal, we 
are prepared to witness them in opgration at the glass 
fui'iKice. * 


CHOWX GLASS. * 

Commencing w’ith crown glass, ^ve enter an immenscibiiild- 
ing where the great furnaces arc glowing and roaring behind 
tlie iron screens which conceal the vasH cauldrons whi*re the 
glass is being formed from the mietal. A terriblfl task, it 
would seem, that of setting these mighty •crucibles on the 
furnace in all the withering glare and heat. As it is, we ad- 
vance cautiously to the screen, and at a moderate scorch- 
ing distance look though one of the small round apoijtures 
in the iron into the luruace mouth, feeling like a duodecimo 
Dante, catching a glimpse of a private inferno in a peep- 
show. In the centre of each pot is a ring of fire-clay, which 
floats on the surface of the molten glass, the use of which is 
to I’educe tlio surface from which the impurities are skimmed, 
and to prevent the exterior surface, which becomes stilf in 
working, from mixing too freely with the interior surface 
and injuring its uniform density. When once the glass is 
in. a thoroughly fluid condition the furnace is gmduali'y 
cooled until the contents of the pot are in a fit state to bS 
worked by becomiugf of ft somewhat greater consistency, then 
the screen is removed, and the gatherer aSlvances boldly tsr 
the front of the awful fiery chasm, whose glare lights up the 
whole axea with intense glow. • 

Taking his great hollow iron rod in. his liaifcts,^fe places 
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tlie end of it inside the ring of fire-clay, and by a twirling 
motion collects on tlieond of it a pear-shaped lump of glass, 
only romoviug it to turn tlie rod gently round and round as 
it rests upon a stand or ‘‘ horse.” This allows the surface 
of tlie bunp to cool .Ailfici:.*ntly for a* second gathering, and, 
the lump once completed, tlie tube is cooled with water, so 
that it may Iv?. freely handled, and the glass at the end is 
rolled u])on the “ hiarver ” (a ihetallic bed) until it assumes 
the fornsof a cone, the apex orwliicii is the huirs-eye, wdiicli 
aftorw'ards appears in the centre of the “table,” or disc of 
r'gliiss. Av bile it is being rolled a boy blows down the tu]\e 
aiiCi ViM)an(ls the glass into ^ small globe, after which it is 
again heated and blown until it resembles a I'lorence ilask 
in shape. At this stage the part of the lump nearest the 
end or “iiosij” of the pipe is rolled upon the edge of Iho 
niarver, an<l thus |)i;9pAre<l to .become the (>dgo of the final 
circular plate. After being once more heated and ex]iaiuh.‘il 
into a large globii, the future buirs-eyc being kept in its 
place opposite tlic end of the pipe by means of a pitu'o of 
iron teriiiinatiijg in a siiuill cup, the glass is presented to the 
iirc; and kept rapidly revolving until tlie front of the globe 
is tlaiteiied, and the shape is changed to that of an erionnoiis 
and somowdiat “squat*” decauter, the “ bullion point ” occii- 
])ying the centre of the bottom, the neck still aUaclu'd to 
the blow-pipe. This pipe is next laid across an iron rest, 
and another workinau, bringing a long iron rod i.-allcd a 
“ ponty,” having at the end a )uiii]> of molten glass, which lias 
been 'iioiildcd into a sort of cup by pressure ouaii iron point 
lirmly attaches it to the bullion point. A piece of cold iron 
applied to the nock of the glass sufiices (with a smart blow) 
to separate it from the end of the pipe, and the llattoned 
globe now aitaclied by the bull’s-eye to the polity undergoes 
the final process, an ordei^ so fierce that the operatoi' wt.'ars 
a mask as he stands in the blinding beat of a huge circle of 
fiaine, into which lie thrusts the still ■whirling rod. As 
the heat further softens the glass, the centrifugal force pro- 
duced iyy this rapid revolution of the rod causes the “ nose,” 
or outer axis of the globe, to expand; then the opening 
grows larger, the entire piece asaunies for a moment the 
Appearance of a ring with a double rim, and before the 
cause ean be discerned, a wheel of glass is spinning at the 
end of thp jjqnty, I’bis* “ table ” is carried otf, laid flat upon 
a support called a “ whimsey,” and detached from the rod 
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by slicnrs, ancl lifted with others, supported between iron 
frjunc^, into the annealinf' kiin, where it remains from one 
to twi) clays, until its fiery* trial is completed. 

Eollowhig it# to the warehouse, we see the smooth, comely 
wheel of glass lying on a cushioa* wh(?re it is divij^ed by k • 
diamond into two nnecpial parts, gno of wdiicli l^bntainis the 
buirs-c?ye. The usual size of ciach table isJ5l in. ^ and its 
weight lbs., the largcu’ sizes iiivc^lvidg considerable cost 
and trouble and manipuli^ion. 'tlicrci are vaKcflis ♦inalities, 
which are announced at :i glance by the inspc'ctor, who, by 
means of a stall' of bews, assigns each to its Jirojjifl.' ])lace in# 
tlie warobouse. A table of crgwn-glass of to-day, bo 
would he- scarcely ri‘cognised as of kindrcMl origin to a table 
oi'tlio earlier part of tlic? present centiny. The prin(M[)[e of 



giivc^ to this inaniitlwture their jn instant attention) is 
owing in a great measure its present slatus. 


jiresei 


SIfKJCT GLASS. 

It is now n(*(‘essary, however, to fo*llow the procg.sses of 
that sheet glass for which the Mbssrs. Chance have attained 
so great a celebrity; and although, from its great brillianey" 
of surface, the crown glftjs will still hold its position, yet t he 
great siz(i of tin* sheets obtained from the cylinders, whose 
formation we are abcwit to w'itn<>ss, has alrtwly onahled llicin 
to supersede it for most ordinary purj)(>ses, as well as for 
some others to Avhieli the ‘‘crown” is not applic'able. 

Once more’ Ave stand in tlu? intensely hot breatli of 
thi) furnace. The gatherer hohls a lump of glass on his 
pipe, which ho carries to a blouk of wood liollowecbout in 
such a way as to admit of the expansion of the lump by^ 
the blow'cr to the diameter re(piired for the cylinder to 
be afterwards formed. The block is sprinkled with \vater 
to prevent its charring and to avoid scratching the g^liiss, and 
from this the pioee. is .taken at once to the bio wing- furnadb, 
a long, oven-like structure, containing in its front a hole for 
each blower, who stands on the edge of a sort of w'cll, like 
one of the openings of a saw-pit. There are several of these * 
pits at a little dis^ncefrom each other, ancl here ^jtie blowers 
swing their i)^pes to and fro in order that the glass 1>nlb may^ 
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extend to the required length. After it has been heated in 
the adjoining blowing-lurnaci*, the spheroid is Icjigtnened 
• into a largo glass ovlliider, kept full «)f air by rei)e:vted 
blowing through tho tube. Uniformity of •'Substance and 
diaiiiotc^ iii accordance wit*h a given weight is attained with 
niarveUjC)us^»kill by the workman, who occasionally holds 
the cylinder a^ove liis head to check the glass from sprt'ad- 
ing out too freely; and, the proper size once secured, tiio 
end is opened, in ilio thin kinds, by exposing it to tho lire, 
and, after blowing through tho pipe, stopping the aperture, 
,the expantdoii of the air bursting through the bottoiu, wiiicli 
weakest part. The opening is widened to tho proper 
diameter" by turjiing the cylinder to and fro in a vertical 
position Avith the glass downwards. The ends of the 
thieker cylinders are weakened hy attaching to them a lump 
of hot glass, and the.hursb edges are trimmed with scissors. 

Tlie completed cyliiidts: is now laid on a xvooden rest, end 
detached from the pipe hy the application of a piece ot‘ cold 
iron, the “ cap ’* being removed in the same way at tlio ]>lace 
where a thread of hot glass lias previously been lioiind. 

Leaving the lurna(?os ainl crossing tlie road, we arc some- 
what Startled to see two men eaiTying a sort of low setliin- 
chair, b« t enti rely covered with canvas. It loolcs so awfi 1 1 iy 
like somcDody being taken *to the hospital on a stretcher 
tliat wo arc iiuluc6d to ask wluit accid(Mit has occurred, hut 
on turning to make the inquiry rentirk other stretchers in 
the distance, and discover that it is a small ])arty of ghiss 
cyliiuUrs, carefully protected from I ho dh’t ami air, on tiudr 
way to an operation which splits them from top to bottom, 
by means of a rule placed inside, and a loiig-handicd 
diamond, wliicli instrument Avas first sulistituted for a red- 
hot iron by M. Claudet, tho eminent photograplier. 

I'lie 'Operation of ilatteilhig leads us to a fresli furnace, 
or rather to a fresh series of communicating furnaces, into 
W'hich it is introduced, after a preliminaiy warming in the 
Hue, and placed hy moaus of tho iron “ crop]>ic ” on tlie 
ilattening tone, upon wliich is first laid a “lagro” or large 
shoot of glass. IJpon this the cylinder ]*ies with its split 
si<lo uppermost, ajid, being c[uickly opened hy tlie Ihimc, 
fails hack in a wavy sheet, to he flattened by the “polisaoir,” 
an instrument somewhat resembling a baker’s “ peel,” but 
wdth a blofjk of wood instead of a blade.^ The tlattening- 
stone, riuliiing on wheels, is removed to the next compart- 
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ment, where the temperature is lower, and by menus of the 
llatteaiug-lbrk is lifted on t4> another stone (the irooliiip;- 
stoiie), where it remains fintil it is suilicieiitly still* to hi? * 
piled oil the c^lge in the aimi'aling-furiiace. On tlie lirst 
introduction of this •inainifnctwrc, fvhich was xlue to 
Mr.* Chance and ^Fr. Hartley, who, in lSil2, •gecuwrd the 
co-operatioM of iSF. J5ontcinps, of at tlutfr own works, 

the size of the shi^et was usually o(5 inehts by 20 ; tTie usual 
size now is 17 hy ^^2. Some evlindersare blownrto <i. lon»^tli 
of 77 indies, hut this c.*i?i onJy ho accomjdislioil l.»y lirst- 
rate Avorkrnen, the weight of pjiass at the eftd oi^tiie jiipe* 
amonntinp^ to 53Slhs., while the ordinary weij^ht is not .vftiv 
than JiOlbs. 


GBIXUTXO Axn 

Tlaviii" seen the manufacture \yi JIIICUV.'!. JLtLl, l«V.’lltLVU \ l.’U 

to visit the enormous area of workshops in which the pro- 
cessiis which prejiare the glass for Alirious pur])oscs are 
carried on hy henntiLul contrivances and ada])tiitions of 
macliincry, all ofwliidiliave heentiio invenlion of M r. James 
Chance. 

Amongst these the means of grindihg and polisliiaig the 
sheet glass is one of the most intcri*sting. Minute^as istlie 
diil'orimi^e hetwoon the lengths of tlie iiincIV and outej* sur- 
fai.'es of tiie cylinder just cornpieted, these surfaces do not 
lie in parallel planes when that eyiindcr is reduced to a 
sheet, and this, in su^di a material, is snnicicMit to ciiiise a 
sliglit v.avincss and ineijuality of surface— a difllculiy con- 
sidered almost insurmouu table until Mr. Ciiance conceived 
the plan of laying each sheet upon a Hat surface coveriul 
witli a piece of soft damp leather, which, acting on the glass 
like the toy known aa a “sucking” creates a vaeunm and 
leaves the sheet pci’fectly flat. Two sheets are thus ])]aced 
aud turned face to faci?, horizontally, w'itli a snp])ly of sand 
and water between them, wdiile, by means of peculiai* 
machinery, the two faces rub each over the otheff in Jili 
directions. It is ^y this process that the beautiful windov? 
glass of modern houses is obtained of a quality which, while 
it is inexpensive, is little, if at all, infenor*to plate glass hr 
its dearness and illuminating ipiality. 

After passing t>;rough a workshop wheye eveT;;^' thing is 
coloured red from the pow'der used'^n thd^rubhers for 
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polishing the glass after grmding, we are shovai the ])i*ocoss 
of “ obscuring ” tliose solid, ftorrugated windows whith inay 
' be seen at 3*ailw:iy stations, or those skittle-ball lumps of 
glass let into the docks of vessels. 

OPTICAL GLASS. 

One of the inost ijuiportant o^ieratJons in these works is the 
inauufactiir,e of that optical glass for which the Messi's, 
Chance 1\ave attained a high rejiutatioii. A. single nudi ing 
of tlie lyatoripl from which tliis is made lasts live days, 
V^hzi;ing which time the metal is constantly workc’d in order 
to ctcar 4t and free it from impurities. Tlu? Avhole mass is 
tlK>!; allowed to cool, and a large lump of glass is drawn out, 
varying in weight from (5 cwt. to 12 cwt. This mass is 
polished and sawn in ])ieces of pure glass, varying in Avtdglit 
from a few oanoes to several hundred pounds. These .'ire 
again, lu^atetl in a kiln, where they jire moulded into the 
sliape of discs of the rcijjuired size and thickness, 'fhe 
principal points to be attained, arc complete freedoin from 
veins^ absolute boim^geneity of iluj wholi^ mass, and perfect 
iinncwvling so as to avoid j)olariziition of the rays of liglit. 
Hough discs only aec maiinfactnred by >iessrs. CIkojcc. 
These afterwards ground and polislied l>y the optiidnji, 
and vary in value from a Icav shillings to .CIOOO each. At 
the Great Exhibition of 1851, and. afterwards in the Erench 
Exhibition of 1855, Messrs. Chance exhibited discs of the 
enormous diameter of 20 in., the largest ever produced. 
lh)th**of these were purchased by the E rone! i Government 
for iSlOOO each. 


LTGIlTITOLSr. APPAUATIJS. 

So/ar we have been describing processes which, althougli 
novel in some respects, and truly interesting, have a general 
similarity to those adopted in other glassworks, the dilfer- 
euce being chiefly one of scale. But now we are introduced 
to a iKanufacture which is unique in Great Britain, and 
only elsewhere to be met with in Eranqe — a manufacturo 
from whicli emanate the useful and the beautiful as kindred 
ir.nd inseparable spirits ; where the highest faculties of the 
mind and the deepest sympatliics of the heart have equal 
place ; aTid where ther genius of humanity inspires and 
blesses tfie genius of* science. 
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‘We arc standing in the lif^lithouse-wovks, in tlift depart- 
meiit vvfiere tlio oj)tical apparali^s on the dioptric or loriticular 
sys^tcni is prepared. vSuro^y every visitor to tlie (Ireat 
Exhibition ..’enieinberM Messrs. Chance’s lighthouse in the- 
nave. That strilciiig ol) ject consisted of tVo main portrons — 
the nfetal lantern or light-cliamhcr^and the loptfeTilai'-glass 
erection enclosed in it. Wc are now gazing on the el(;nieuts 
of a glass erection like this, the prisms an'd lenses in almost 
their first stage of niannfaeture, in a long,* spacious 
building crowded wJtli what si'cinx hiextrieahle mass of 
niachiiieiy - wheels, sliaft s, bands, rubbers, “nrtlial al'ins’* — . 
whirring, rolling, hissing, nimbi ipg, vibrating — a vory"^ chaos 
of animated iron, and, as it were, a- torture-(.*hainber of .•y’t. 
!l?’or, hound ujioii groat massiA^o circular tabl(?s, Avhirlod 
round witli unerring and inevitable sweep, like the stroln^of 
fate or the dreadful circle of the condenyiod Jovoi’S in llie 
Dantean Inferno, lie th(>. zones of glass being slowly and 
surely ground into jierfect aiicuracy of form and polished 
into perfect traiislucency of surlace. A\1 these prisms and 
lenses have boon cast in iron moulds in a glasshouse, 
.accordijig to certain slia])os luathoinatically determined, '*:nul 
have been placed on these revolving iroij tables, Avlicro, fixed 
in a frame or bed of ])lastor, and acted on by eimy/ and 
3*ongc, tliey reecnve that last dogreb of comj^ileleness which 
fits them for tlieir guii-iftetal framework Avhere lliey arc 
arranged in panels — these being further connected by a 
Avrought-iron or gun-metal armature, tlio result is f;hat im- 
posing instrument called a dioptric light, a syiumolAcal 
structure of radiant glass, like a gigantic beehive or bird- 
cage, one of the largest size being about 10 ft. in height 
and G ft. in diameter, and AA’orth, Avitli its accessories, about 
tAAm thousand pounds : or, with its protecting lantern, about 
three thousand pounds. • • 

HaAung learnt all this, we pass into the adjacent fitting- 
shops, wdiero the metallic portion of tlic apparatus ami the 
lantern is prepared and fitted. The first Ave enter is brisfling 
Avith machines of all shapes, sizes, and’ powers ; pJtlning, ., 
^slotting, turning, daiUjug^ and — start not, reader — kicking^ 
for a kicking-niachinc is actually here, so galled from its 
peculiar motion, and an implement used in connection Avitli ‘ 
it is consistently termed a saddle. It is, hoAveA-er, we arc 
told, perfectly obedKnt to its mastclp, and ^irough 

all its work in tl^ie most methodical and ^isfactory inauncr. 
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Tlio adjoining sho]) is devoted to the erection of lanterns 
and liglitrooins, liimj)s, aiidc rotatory machines. Ikere rise 
up in due gradation cast-iron Vi'alls lined with inahognny, 

- gun-metal IVamework, and copper doiiio cvowh^rI by venti- 
latiiig cowl and w'lnd-vano, the wiiolo forming the teinjde 
wln^v'dri the (lelicate but enduring glass apparains ’is en- 
shrined, which in its turji contains, placed exactly in the 
centre, the one large four-wickod lamp, and wliich directs 
and concentrates all tlie rays from that lamp into one or 
jnany heains or jlashes, to guide and gladden the mariner far 
out at rfea. • 

**’* .AW are m'.xt conducted mto the third sliop (the filing de- 
partmeiit), where we see workmen busy with that sim]>le 
liajidtool, which as yet no machinery can supplant, upon 1 ho 
gipi-metal frames that hold the optical glass ; and thejice, 
after glancing at t;^ie mysl erics of lamp-making, and noting 
the dilleVont 'nuTiis of lainp.s with clockwork, and lainj)s 
with piston and weights, and after admiring the beautiful 
rotalory machine \ihich gives inotion to* revolving lights, I 
go t<» ga/e on the scieiitilie ohscurilies of tiie “ dark shed,” 
or chauihor, wliere Mr. flames Chance ])ivsid('s over the linal 
adjustment of the focus of the liiiished lenses and ])risms, 
and e.^rertains tlndr optical i|uality^ — a delicate and most im- 
portant duty. JVext wo Tire eonducted to the pa(?king-rooin, 
wlieiHi the \al liable lighlbonse is wr;ij)ped in tissue- 

j)aper and tow, and encased in stout double boxes — packing 
as here ])raetised biaug jv distinct art; to the storeroom, 
win re innnmerabh' prisms and lojis^s in hotli their rough 
and ])olished phases are systomalically arranginl in a lab\ - 
riiith of passages and a jnnseuiu of shelves ; totheerecting- 
lionse, where the great trial of each light as a finished whole 
is made at night, often in the presence of leading men of 
science and (lovernmen4 authorities; such nigl its being gala 
nights for the workpoojde and their families, who come 
thronging to admire the •suiilike llasli of tlie revolving, or 
tin* steady beam of the lixed light. 

Jaii^ily, we pass back again to the lantcni-lumse, and. as- 

' <*(‘]Kling the ii’ou stairs, look from Ixm^ath the cupola of .a 
'‘lirst-m-der” linitern^aOft. high, and 1 2 ft. .in diameter, and/ 
amid tlie ringing of hammers and busy voices of workmen, 
and in tlie spring snniiglit, and on dry land, (jniet aiid sfde, 
try to ^'aliso ifs piMctical tiilure — a wVtd rock-station, like 
the li.'l(lys{bne oi^'Cjie Jlishop — a black, sturrny le'ght — the 
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(liisli of'tlio waves on and over the solitary to\vt?r — tlio 
weird ■.-ly of the seabird — tlie.lasliin*; beat of tlio liail — tlie 
milling swoop of tlio wind.® 

liiit the- goocl lamp burns clear and steady, and tbe good 
lenses lill with tlie fliiirfc and glo\« tbiriy miles thri'^^gb llie 
darlaiess ; and securely i-ides the ^ood vessel itrllicwolliiig, 
and calmly sleep her erew, save the keen-iye(Xwat<fIi on lier 
i]uarter-deidc, to whom comes straight aAd uiiwaverjiig that 
friendly and familiar beam. • * 

All iioiionr to the first in void or of tlioso beautiful and 
iMnielicent lights; to tlio maiiufactinvrs and flioii off scieuco* 
who liavo porlbcted tijem ; an^l to tlio Clovernineuts .Itiid' 
-Boards wlio have adopted them for tlic illuminatioTi of their 
coasts ! 


Tur: wAiMuiorsF.s, EJftc. 

Time would fail to inspect every ])roccss of f^assmaking, 
and so, passing thrcmgli the wandions^s wliero ihe mineral 
♦‘olonrs are mixed for the stained glass, and hearing that the 
4*ommoiior-eoloured glass is made by Hashing, or iakijiglirst 
n lump of <roloured glass on the blow ijig-tuhe and ovei* it 
the ordinary Imnj), so that the cyliiifler is covcr('d.»()n its 
inni'r side with a thin skin of bine, oi* amber, orVnhy, or 
green, we! reach tlie warehouses, lleri^, coinhiiied in a mile 
of sl:ori‘rooms, are tlu* various products of tlie factory, two 
of the most important (.d* which are glass sliades, some of 
them uf the largest ^ize over ])ri)diicc;d, and Kt^l^•l^^3 (d* the 
pure white squares of glass used in phot()gra[)!iy. Here, 
too, arc tlie “ crowns ” aud tluj “ sheets in every si/e and 
quality, Avliih; the prisms stand one upon another like quoits 
4>f sizes to suit eitlurr giants or orilinaiy mortals, lu 
anot her series are crates of tho.se «n|uisitely-eoloiLrcd sheets 
wdiiidi, ill hues of amber, ruby, emerald, topaz, and aqiia- 
marine, seem like sliei's cut froni tlie fabled gems of some 
Easti*rii story. As a thial andstaggeriiig pieeeof statistic-al iu- 
formation, we learn tlnat there are 1700 workpijophi employed 
at the SponLane gjvorks, and that tlic fnnuices (besides thS 
immciiso gas funiacf*, wliich is a new invention of marvellous 
Bcienee and utility) consume 1800 tons of fuel a wee'k. • 

It has been mentioned more than once that mucli of the 
improved manufac*fAiro has been iiitrodiice^d froni^ rnince ; 
indeed, the vei^^ earliest glassmakers'^a this Country were 
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the refugees from Lorraine, and here, amongst the “ glass- 
house crew,” bearded, blue-bloused, and with dark ej^es and 
olive cheeks beneath their lieav}^^ flapped, leatiiern liats, are 
a little colony of Prench workmen, who, with their families, 
occupy^i row of lioKses adjoining tfle- works and sup])ort a 
.nativcf>.“ crfllar^t ” of their own, where ordinaire is t*o bo 
bought by tha*' chopine.l* Several of these men accumulate 
enough from their 'savings in 'the course of a few years to 
I’eiurn to their native “ departipeht ” in Prance as small 
farmers or landed proprietors; and their children, born in 
• 1^1 gland,- speaking our language', and educated at that admi- 
‘TfiTole school of whicli we fshaU. have to speak ])reseiitly, 
will do more to consolidate the future interests of the 
two countries thau a thousaiul treaties of mere political 
•neegssity. 

On our way to visit the library W'e hear that there is a 
qualified surgeon attached to the w'orks, who receives from 
each of tli» workpeople a very small wwkly sum, in pro- 
portion to their salary. The library itself contains about 
iiOOO books, and is attached to a large reading-room, so 
fit tech’that, while it is both warm ami w(dl ventilated, it is 
adap'ted to working men in tlitdr w'orking clothes who may 
choose: to spend the fragment of their dinner houi* in tlie 
c[uict enjoyment of their jlcwspaper or magazine. 

outs'ameotal wrsrnowys. 

Among the various departments />f Messrs. Cliance’s 
•works, one by no means the least intorosting is that devoted 
to the production of ornamental window glass. In tliis 
department, under the immediate superintendence of an 
accomplished artist, are designed and executed wu'ndows of 
all starts and sizes, in en'ory conceivable style, ancient or 
modern, Grecian, Gothic, Elizabethan, Italian, and non- 
descript, and suited to every conceivable situation, from the 
bar-parlour of a beershoY^ to the corridors of a palace — from 
tlie salcon cabin of 'the Pacha of Egypt’s state barge to the 
Itransapts of Cork Catliedral. Here, in ^ine room, the girls 
are busy brushing out tlio simple enamelled })atterns with a 
brass stencil-plate and a nail-brush ; tliero, in another, the 
men are«tracing the outline of saint or martyr, or finishing 
the sha^ws on^ archangers wing, !^fe^e lies a group of 
flowers •just'** burnt "’ for the sixth time, fp?sh, and dewy, 
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and brilliant almost as Nature herself; tliere a laiidseiipe 
just l)^gvui, leaning against a* huge clock-dial and thrcrc ad- 
vertising lamp panes. jf)owii stairs the loaders ” are * 
cutting out tho gorgeous-coloured glass into all varieties (tl* 
quaint and seciiiingly immcauinj^ shaj)es, or fastening to- • 
getlier tluj leaden joints of the fgnisliod paintih*g with gas- 
hcatod soldcring-iTons ; and jlown again, on tlie lowgst level, 
the kilnman is watching the dull red glo\\' on the iron covers 
in the kiln, and the “cmlxjsscr” mysteriously wiping olf the 
surface of ibe glass in cunning ^^aLl crus as it lies in tlie 
broad, shallow troughs of hydroiluorie acid, • * » 

To attempt a description all the processes gondmfted 
in this department of the works w»ni1d of course bo hoj^dcss 
■within ])resont limits, but a brief history of the ])i'oduc- 
tion of a st.aiued-glass window, such as those with whicU tbfe 
revival of (Ivthui art has adorned so mivny oJ.‘ ouj* churclies, 
will probably render most of the ordinary methods intelli- 
gible, and at the same time bo moye iut(a*esting to tlio 
inajoi'ity of readers than the more technical details con- 
nected with other classes of work. 

Let us suppose, then, that the artist has to fdl a wfiidow 
with staiiied glass. The first thing ip be done is to make 
an outline on a small scale of the stonework of the, Window, 
within which he sketches his design, indicating the colours 
and I he general aiTaiigeineiib of the subjt.rt as a guide in 
future operations. This dojie,, he proceeds to draw out the 
design exactly to the full size of the window, taking par- 
ticular care to leave « broad outline for the strips of l^a«l in 
which the glass will have to be fixed wlierevcr jiecessi’iry — 
a most important precaution, and one which, though appa- 
reutly very simple, requires no litilo management anil ex- 
periemre to execute well. After the full-sized drawing or 
“cartoon” is made, a second -br “ cutting ”.drav^ng is 
traced from it, showing only the lines where the strips oi* 
load arc to go, and omitting all other details entirely. On 
this “ cutting ’’-drawing the colours of the several pieces of 
glass are marked by the artist, and the yasscutter tuen cut^^- 
out each piece se|«n;atcly, laying his slieet of glass •n the 
drawing, and following the outline with his^ diamond. hl;udi 
piece is thus cut out of the particular colour or tint reqnireif; 
if the piece is to be ruby, it is cut out of ruby glass ; if blue, 
out of blue ; and*BO on. The colbiir is AoCpuSpn after- 
wards, as it frequently supposed To* be. Each* piece is 
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orif^iiially cut out of a sheet of glass of the requisite colotir, 
aud retains the same colour ^diroughout. The only Excep- 
tion to this is in the case of Vcllow. Wlierever a yolIoi\’ 
stain” is rciiuired, the glass is originally c*At ovit of white, 
OP slightly tinted, glass, *?ind the “stain” is put ou after- 
ward{«=' Jiideed, tlio varipus tints of yellow, from the palest 
primrose to tlio deepest orange-red, are the only ones that 
can bf 3 produced oh glass without altering its surface; and 
tho word “‘staining” is technically restricted exclusively to 
the pi’oecss of iinpartiiig those tints to colourless glass. 
•AVheii the glLsscutter has completed his portion of tli*o 
**work, then comes the turn of tho glass-painter. The glass- 
paiijter takes the cartoon, and, laying cacli piece of glass 
separately in its projier place, he traires the outline n|)on it 
yii vtriiiable colour. This process, in fact, is precisely like 
working on a “ transparent skate,” except that a hrusli with 
o])a(pie colour is used Instead of a ])cneil. The outlines of 
the drawing, after having been thus traced on the several 
])iece3 of glass, are permanently iixed by the process of 
“burning,” — «.<*., bakiiig to a dull red heat sullicient to 
vitriiy tho opatpie lines, and reudi'r tlumi thenceforward 
part and parcel of tlje glass itself. This process is carried 
out either in “ iriiillles,” — i. /?., ovens litted with iron shelves 
which slide in and out, on 'whicli tho glass is ])lnced ; or in 
“kilns,” tho glass in the latter case being placed on a 
cari’iage foi’ined of large Hat stones, and covered with an 
iron lid. The carriag(5 runs into the kiln on a tramway ; 
the doors of the kiln are shut, and tlnr lire kept up till the 
glass is siilliciently “ burnt.” As soon as the proper heat 
has betm obtained, a point requiring an experieiuicd eye to 
determine, the kiln is “struck ” — 1. c., the fire is put out, 
and the kiln allowed to cool gradually. This is a most 
necost'ary precaution, for‘4f tho carriage were to be drawn 
out immediately, and the glass allowed to cool suddenly, 
half of it would “ fly ” at once ; and, even with every care, 
it not unfre*[uently happens that: some of the pieces are 
found broken when' the cover’s are lifted. After the out- 
lines •ave been thus burnt on, the glassr^goes back to the 
glass-painter, who again take.s tho cartoon and covers it. or 
ff large, a portion of it at a time, with a sheet of colourless 
glass : then lays down on it each piece of glass on xvhich the 
outline has Ijee®. painted, 'exactly in its'^proper place, and 
fastens them all tof^ether on tlie sheet* of colourless glass 
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Avith drops of molted resin mid beeswax of any other suitable 
snbstaiil‘0. This done, the shevt of colourless glass, with 
the ])i('ccs adhering to it, is'raiscjd and ])laced on an easel, 
and the shadows*of the picture are put in. This portion ot^ 
the work is not traced from the carVoon,t)ut is done by eye ; 
and, as the glass-painter has the outline already Ifni sifud to 
his liand, lie can till in the slnules so as to eori*espon|l with 
tlioso ill the cartoon wijh great exactitude. When the 
shadows are (piito iinislicd, pieces ot* glass are agftin de- 
laclicd from the sheet ot* colourless glass, and, if a i Aiello ws 
are required, a jireparatioii of silver is laid'ou w^herever 
requisite. The pieces are tlieii stmt a second time jnto tfio 
muflie or kiln; the shades arc burnt on, and the yellow stj.iu 
jiroducod, tlio preparation of silver, wliicli in itself is per- 
fectly opaque, being scraped or brushed olf afi.er the “tiring."* * 
If, after the second tiring, more work ri>yuire,d on the 
glass, the painter i’cpeats the process, and ilio glass is iired 
a third, fourth, or, in some peculiar instjinccs, c?von a sixth 
or seventh time. The glass-jiainter’s work is noAV complete, 
a.nd the tinislied piec(\s pass into the hands of the “ leader,” 
who takes the ‘•outting”-dra wing again, and after having‘*Jaid 

each piece in its proper place an opcvatioii ]>recisely like 

titting a child’s puz/Jo together — proceeds to “lead iip*^’ the 
work with strips of grooved lead. The h‘ad wliicli he uses 
is of various breadths, according to the scale and style of 
tlio Avoi-k, previously roll(>d tlirougli a vice so as to present 
a section like the letter .11, Avitli a groove at each side to 
admit the glass. Tlii.» he cuts into convenient leiigths’and 
jits round the several pieces of glass. When he has joined 
tlieiu all iogetlier on the cutting-drawing he solders off the 
joints on both sides, rubs an almost li([uid putty or “cemeut ” 
well under the edges of tlie^ lead, and when this is hardened 
the Avindow is ready to be fixed in* its place. As, hov^ever, 
Ainlesstho Avindow is aAwy small one, it Avould bo dilficult to 
handle in a single piece, he divides it into several ])ieces of 
a convenient size, Avhicli arc litted together Avheu the Avin- 
dow is fixed in its place. Bars of inin are placed acf’bss the, 
window at the line* erf junction and at other coiiveiiicint in- 
tervals, and ties of copper Avire, pvev<ouslyi soldered on to 
the leadwork of the AvindoAV, are used to tie the glass t(f 
them, the sides of tljp glass being generally let into a grooj^e. 
in the stoneAA'ork ot the windoAV. The side* ajjd are 
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thou fmisliod oft Avitli a little putty or cement, and the win- 
dow is complete. * 

Such is the whole history ot a “ leaded window,” and, 
with very- alight modifications, it is the* history of all 
“ mosaic; ” stained-glass iAvindows of every hind, from the 
siinpl(s'=ct (|vrari;y-light to jlho most elaborate ])aiiitod wiijdow 
storied with 4?ceiica of legendary fable or familiar aubjetds 
drawn from Holy W rit. Up to the present time this pecu- 
liar briKidr of art has been almost entirely restricted to the 
illustration of scriptural, .or at least ecclesiastical subjects; 
. but thei'l; eaii'bo no doubt that it ia to the full as suitable 
’‘in' many instances to secular and domestic as well as to 
ecclesiastical decoration ; and jMessrs. Chance' have done 
well ill directing their attention to tlic development of a 
♦pojpilar taste in this direction. !N‘i)t only in large country 
houses, but in ali^ost all the mansions of our. cities and 
towns, there arc windows in hall, and lobby, and staircase, 
wbieli at present either look out on views which had far 
better bo bidden, or' which arc darkened by some kind of so- 
called ornamental glass onl}'' one degree less oflenslvo tliau 
the frutlook it is designed to hide. ’In all such eases the 
introduction of stained glass of really artistic design and 
execulfion, and suited to the architecture of Hie house, would 
clearly fie a vast improvement. Indeed, while almost all tlie 
wealthier classes of the community who liave any pretension 
to taste in art are loading their walls with expensive pictures, 
it is difficult to* understand why they should forego the 
oppix-tiuiity of filling their windows .Vso with works of art 
surpassing any pictures on canvass in brilliancy of colour 
and power of effect, and certainly not necessarily inferior in 
design. That very few real artists have hitherto directed 
their attention to stained glass iwS unfortunately true, and is 
perhaps the reason wliyjrfo little has yet been done towards 
making stained glass, like oil or water-colour painting, a 
household luxury ; but that such artists are to be found is 
evidenced by the design for a hall-window which is near 
completion during Gur visit. In this design the artist has 
chosen for iUustration the scene fronv the Idylls of tho 
King,” where tfie jealous Q uiiievere has just flung the dia- 
raoiids won by Sir Lancelot in the tournament which so 
nearly cost him his life into the river ^ 
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Anti while Siv Lancelot leant, in liaif-ilisufnst. 

At love, lifts all tliiiij^s, on tliii wiiitlow-ledg^e. 

Close wndernoatli lys (\vos, aiul rij^lit across 
Where these had fallen, slowly past the barge 
*Whe»nou th<* lily imiid of Astolat 
Lay smiling, Ijfke a. star iii*i)laekc<t night. 

The great -window cxliibitod Messrs. •CljanceJ^in tlio 
InteriiatioiiJil 'K\liibitiou repi’oscnting “,iiobin Hood’s Last 
Shot,” shows, also, tliat.they are f[uiie eapahlo.of carrying 
into oxcciition windows itf this class on a larga scale in a 
stylo fully equal to the merits of l*iie design. ^ Indeed, we do^ 
riot remember to have seen any modern painletL window • 
whicli for boldness and originality of troatmeut «id |)ower 
of i>xpression can bo compared to tins work of Mwsars. 
Chance. 


TUB SCHOOLS. 

Having liiiished onr iiispcciioa, and proceeding towards a 
building wliioli rescinhlos a church, botli in size and archi- 
tect iiral a])peavan<;o,\f'o hear a great chimonr of ringing ;>^oung 
voices and a less elamour of » ringing bell, followed ’by a 
scraping and scurrying of little feet to the door of^the said 
edifice. By tliis v*'() know that Wo an^ near the seliool, and, 
bepig (juickly introduced to the schooiina'ster, iMr. Talbot, 
enter Avithout furtlier ceremony. 

Broin tlie playground and the gymnasium tlie boys arc 
Hocking in — more tl^iiu 250 of them, j’anging from st.^fcn to 
fourteen years old in tlie upper classes, and from four to 
seven inanotlier room, where wo shall go prescmtJy to see the 
infant school. !J.’he appearance of th(' boys is fully equal to 
that of the scholars at any respectable day-school in Lon- 
don ; and, as far as we can judge, ^e\r proludimcy, es|fCcialiy 
in the matter of a clear, bold handwriting, and the ready- 
following of dictation, superior to that of most ordinary day 
scholars. The education is of a plain and practical character, 
including drawing ; and the school sustflins a high c^iaracter 
ill the report of tl^ Council of Education. Tlwsre is no lack 
of firm but chcerfuf discipline, and *t is ^vidont that the 
w^ork could never be accomplished successfully except under 
a capable and energetic master. 

The girls’ scho% which occupies* anotlnir nortign dT the 
building — or, to speak correctly, a supplementary building--- 
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and, lilvo scliool-room attached to a clnirch, contains 
above 1 10 girls of froin seven, to thirteen, besides inJants, 

. inaUing a total of about 500 childien, wlio,now that Messrs. 
QJmnce have thorouglily established the school, ape paid for 
at tlie Bate of threei)fi‘nce ^ week — the sum thus raised, iii 
addition to •some Government aid, rejulering it entirely self- 
8up])ortIng. 

Tlie eider girls ar® sewing quietly undtu’ the inspection of 
tlie gove.rners, who tells us that it is proposed to estahlisli 
a library ii%c;onnet^tion with tlie school, that they may have 
/ho advantage ef reading on subjects likely to be useful to 
"theM in afterlife. AV^e have^but five minutes left of our al- 
lotted tinVo, however, and these \vc have already di^termineil 
lonl^vote to the infants. Here they are, the bliu?-cyed, dark- 
<>,ved, faii'-haired, dark-skinned, rosy, chubby rogues, a score 
of fliem, following a pupil-teacher, who falters a little at 
sight of a strangor in a song cff four lines, embracing within 
its short compass jour stupendous faerts in natural liistory, 
with appropriate gestures. God bless them ! how their 
little silvery voices sing out ^ 

(.‘ows and lumscs walk oi» f»)nr Ioi^h, 

liUtlet'lnklron walk on two logs. 

Fishes swim in water clear, 

Ilinls tly upward ift the air; 

iind at last quaver away into corners, or stop w istfully silent, 
or lift u]) a shy face here and thei'O as "wo stand to look at 
them. Tw'o little creatures, having fallen asleep, are put 
comtV/^tably on a sort of occasional bed^ upon a large bin in 
the cornt'F, provided for such a common contingency. As we 
go out, slowdy and thoughtfully pondering on all wo liave seen 
at the great glassworks, w'e boar tlie shrill noti\s of these little 
ones iloating on the summer air, and feel that they are a 
blessed^ indication of England’s future. 


’the glass JI4NUEACTOHY ?)F MESSES. 
DEFlilES, IN JIOUNDSDITCII. 

I';. to London on a ^ isit to one of thl^ oldest neighbour- 
hoods ill tlie Ifv-art of 4:lie great city itself— a- region w'hicli 
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the wiiyfrirer has been accustomed to -regard as tlie liead- 
quiirtc]« of tliose following the* mysterious business of “ fac- 
tors;*' — where ornamental clbcks, cheap foreign prints, beads, 
toys, tea-trays, mosaic jewellery, gold, silver, precious stones^ 
sponges, india-rubber, walking-sticks, buttons, penny wlristles, 
dolls,* tobacco jars .and pipes, (rombs, and “fan^*y*gt30(ljjf,” nre 
but a few of the articles promiscuously heaped together in 
the windoAVS, and trade ilourisliesw'ithoiikostejitatiousshow. 
To Honndsditch, by way*oJ' that gatii known even ii> S.axoii 
times as tlui Aid, or Eald gate, \vc \yend our way direct from 
west to east, not without some curiosity as to tlie w hereabouts < 
of thos(^ w’orksliops aud .show-rpoms trom which wo kutiw 
many of the decorations of palaces and public buildliigs have 
emanated. * ' 

They are not difficult to discover, for, onc(> h.aving reaclj^d# 
the neighbourhood, a score of a<lult ai^d juvenihj lingers 
point, in ausw^er to onrinqiiiry, toa sliop whi(fli, with a siiHi- 
cimitly handsome front, yet bears in its appearance, as inaiiv 
of the shops do liereabuut, a disregard !br e\t(‘rnal display 
as second in importance to the every-day w’ork of supplying 
tin? public demand. Noticing this particular, we are itAt at 
all disappointed to discover that the interior is but one of a 
long r.nnge of warehouses where glass, china, poroelain, 
crockery, and lamps, are he.aped on'great counters, raiig(*d on 
long dusty shelves, or aw'ait delivery in crates w hose atten- 
dant ytraw^ lies in every direction. Inquiring for ]\1 r. Defries, 
we.ai’e directed to the further of two counting-houses, glazed 
aud partitioned, to rcv-*h w hich w^e liave to w'alk so far back 
as to be (fonscious of having reached another parish. Here, 
too, tlie glass shades and lamp-globes and stray cliandelicr- 
di'ops (used as patterns, wo suppose) lie on almost every 
available space, and here, answering the inquiries of a dozen 
people at once, and exercising an ttiergetic supervision mar- 
vellous to behold, we discover the gentleman (one of the 
brothers Defries) of whom we are in search, and are delivered 
for a time into his Jhands — which are, in all probability, 
full enough alre.ady. With an old propensity for begin- 
ning at the beginning,” we are conducted up long flights ot* 
stairs, turning sharply up narrow' passage^, ami entering: 
warehouses by sudden and dimly-lighted doors, until we liini 
we are far above the^evel of the street, and in a large apa rt-_ 
merit almost at the*top of the range ef w'ork#hqi)s an|l sfC're^ 
rooms, wdiere a*niimber of genuine aifll primitne lobms are 
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employed in the manufacture of lamp-cotton, a busincsa (the 
nucleus of tlic present large fjstablishnient) whicli wtis com- 
menced by the father of the pretseiit lirm some half century 
•ago. Here, under the superintendonce off a foreman who 
remembers tliis a3» the ,'rftaple trade of the house, lamp- 
cottous, b«th ^ for home consumption and cxportatioil, are 
made in evGry variety by the old-iashioncd looms, wlioels, 
and bobbins. ^Notwithstanding the hundred inventions in 
lamps, rantb the various means of jaT^tificial light, the “wicks’* 
for oil-lamps are still in enormous demand, es])C(Mally in 
India ; and this braiK.'li of the business is still as prosperous 
as’*whe]i it was commenced .with tl^e sale of a few oil-lamps 
by the fatlier of the present lirm, each member of which now 
superintends a distinct department. 

«. ^Before witnessing the processes of glass and chandelier 
manufacture conducted on the premises, we are taken through 
the series\)f w^ilrc bouses, wdiich extend over tlie entire build- 
ing, and lose ourselves among vast piles of lamp shades and 
globes arranged in racks from lloor to ceiling. Prom tliese 
we enter a room wdierc all the parts of the numerous patterns 
of <?handeli.ers niatb; by ALessrs. J.)t^lrios ari> kept in. slock, so 
that any accidental JIpjeakage may bo immediately reitiedied 
by a p])lying to thorn for a branch or a stein, or a cut-glass 
“dish”’ or vase, according to the pattern requinjd, and the 
expense of a fresli casting and (futliug avoided. To railway 
lanterns, the coloured glass for signals and engiiie-liglits, 
and a ne\vl\ -invented lump for lighting the carriages, a large 
space is devoted ; while groves of tabU* glass in every , variety, 
from the costly cut and engraved service to tlio “wines” at 
lialf-a-crown a dozen, bewilder and perplex tbe mind witli 
coutcmphitions of the awful breakage from year to year to 
replace which such a stock is required. Mu(?h tlie same re- 
marki, apply to the wondcfrful array of lamps of every descrip- 
tion and at every price, from the more cosily and elegantly 
decorated oil-light for burning under tlic punkah in India to 
the cheapest form of paraliln-lamp ; all have their represen- 
tatives* while, in a large workroom adjoining, the various 
parts which compose them are being hik'd together as they 
arrive from the Birmingham factory. Passing these, how- 
ever, we descend to the lower warehouses, and going through 
the packing-room, with its great counters piled with every 
varic'ty ^f ware\froin a goblet, the cuttings of which sparkle 
and glo'w lil^S a jewelled cup, to the live-farthing mug of a 
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little vil]nn;£5 child, wc see one of the most interesting portions 
of thetwhole establishment iiuihe onlijiary dinner, tea, and 
breakhist services, with which everybody is familiar. Hero 
ill a long .rangjip of rooms in every variety of crockery iy. 
almost every pattern timler thc% siin,* from the dour old 
‘‘willow’* to the last elegant sidistitute which*ap|y\als to 
high-art principles. “ From sixty*to seventy’ tons of Moose 
ware * is sold jier week,” we are infovmeth in answer to some 
impiiry about consumptfon. So much for (pianlity ; with 
resj)ect to price we are most conc(u*ned in inquiring about the 
great stacks oF cvicloiiily low-priced articles vbiclMire Avait-* 
i.ng to reach tlieir destination in poor homos. Tlu'ir ntar- 
vellons cheapness may ho indicated by tlu; fa<d. tliaf tliey are 
purchased by the dealers, who, iii their turn, sup])ly*tije 
hucksters* carts and harrows, so that the “giving away *^o£ 
the trader who sells Ids stock hy gaslight in tlic streets on a 
Saturday night is Ih (5 result of two profits tjii tlu^ original 
purchase. Vast quantities of this ware, however, are ex- 
ported to the colonies, and one small Voom is devoted to 
patterns, Avliere wo notice spcciinona of that old-Fasliioned 
Inn'll ished, ooppor-lookijig material, iiitejid(>d, we believe, for 
Africa. * 

In the adjoining workshops those operations arc# being 
conducted for whicli Messrs. Dofries have attained their 
repuiatiou — the manuljietnre of glass cliaji'deliiTS ami table 
glass, branches of the business in AvJiicIi the variety, both of 
style and cosL is still the most remarkable charaetm'istic. 

The iirst fOTmation^of the drops and prisms for ehandvliers 
is ellecied in rooms Avhere the lumps of “crystal” are heated 
in a furnace by workmen, who remove thorn by means of the 
tongs when they have acquired a plastic consistency, and, 
after picking out ci^ry speck or defect with a pair of shears, 
again reduce them to a condition! in which they r^ay bo 
squeezed in metal moulds to the reipiired shape : by these 
means nniformity of mass is secured, and th() glass is free 
from either specks or air-bubbles. At present, however, 
they are the mere chrysales of prisms.* l)im and roughly 
shaped, their manjtsjdes give out no brilliant scintillations of 
light, no gorgeous flecks of colour, ifo efljpct this they are 
carri(?d to an upper workshop where the floor is crossed by 
tlic treadles of fooj^-worked lathes, and w'alking becomes 
difficult if not datgerous. Here, the rou^h edgc§ hlfi^mg 
first been remcJJred with a file, every liicet is suTijectra by the 
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^vovkraaTl to the surface of an iron wheel which i-evolves 
beneath a continual supply of sand and water. Thisehaving 
removed the first rougliiiess, a tlise of Yorkshire gritstone 
ftfctill furtiier ooinpletes tlio smoothing and bvighttfiiing of the 
now shining facets, cwhicl/'oiily awaft a final application in a 
Jatlio .wli(?!'e tlie wheel is of hard nudal and jdentifully 
anointed witli oil and rottenstono. In the case of cut 
glass of' every description the processes are similar, with two 
important •exc('ptions ; the enttm^ is efiected by ap]>l3dng 
the glass to the circumference oi tlie wheel; the finishing is 
<?omp]etwl by«a disc of willowwood or cork. J>eforo leaving 
tlify neighbourhood xd* the lo}vei! workshops, it is necessary to 
witness ttio operatiojis of roughing globes, and that exipiisiti* 
]/roVess of. engraving glass, which is in itself a marvel of 
twm*k manlike skill. 

The first is efiected simply by fixing the globe on a lathe, 
where it i*s subhutt(?d, as it revolves, to the action of a hiincli 
of steel wire plentifully supplied witli wet sand. In tiiis 
way it is thoroughly scratched until a perfect and unifiirin 
duliuiss is obtained; the process is tlicn completed by being 
washed in a solution of muriatic acid. The engraving is 
neifher more nor le^s tliau a triumph of inanipulatioii, by 
wbicUa workman sitt ing before a revolving wheel of copjier, 
of a thickness regulated ‘according to tlic^ fineness of the 
work, and supplh'd with oil and emery, liolds the glass with 
more or less force against its edg(), and, without any 
previously drawn design, grinds the freijumilly-elaborate 
jiatl (ii-n upon the dellealo goblet or ipassy but brittle dish, 
(letting over the first astonishiuont tluit tlie glass is not 
whirleil into the air. or amaslied into a thousand pieces, it 
is an interesting sight to stand and watcli tlie pattern grow 
upon the hard and glittering surface. 

Aser.?ndiMg once more,»^ve are inlrodiuted to the rooms 
wliere women and girls, armed with gloves and strong pliers, 
are pinning” the drops — fastcuing together the various 
hanging ])ri8ins of chamleliers, whether for gas or candles — 
with |)iiited wore pins. In an adjoining room they ans 
fitting the soft but brilliant panes of <i<.)loured glass into 
Jaall-lamps. ‘ Stdl ascending, wo ’ may witness the con- 
stitructiou of those ornamental devices and blazing stars 
whicli .are now' superseding tlie old iiiefi^ctual oil-lamps, and 
the' iittlp inore*^ eilecti've flaring and rearing gas jets in 
public iflumitiatious. ''The stars and wreaths before us arc 
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formed of prisms of glass set into a groundwork of dead 
blaek^beliind which a strong dight protected bolh from wind 
and rain will produce il stesidilv-brilliant eilect. These* 
decorations are destined for tlu? public gardens at Sc.^r- 
boroiigb, and are of ?iiiiiably-e?tfgaiiij» design, .llut we are* 
im|mtient to see one of the snperj) and iinini;nsd ehsindelicrs 
which are, w'e understand, being ])ut togetliiu* previous to 
their being despatclKKl to St. Petersburg, there to illuminatr^ 
the Grand Opera Ifduge and -new Tlicatre*. b'or tins 
purpose wo are taken into a.roopi Avhich has soiiuM’eniote 
resemblance to a belfry, iiiasinueh as the eejiing i5 cut awa? ^ 
to allow sullicient luugbt for.tln? enorinous stnic 1 nr (^3 of 
glass continually being |)iit log(dh(M*iheri‘. 'I'he combi n^itj on 
of exipiiisite prismatic forms willi arabescnies, and j)iilars, 
and vases, Avhose diamoinl facets seem lambent even 
Availing suiiliglit:, hangs in sneh a. sj)a(;e Ihat, e\c(‘pt for its 
lightness and freedom of onlline, Ave slionl(l*be compi'lled to 
use tlie words •Muilk ” or “mass.” Xeither of these t(‘nns 
Avill apply, however, to an object which, all traiisparinit, is 
even now cpiivei’ing into a score of broken rainbows and 
dyeing that grim Avorksliop with prismatic hues as it i^aits 
the experimental lighting up Avith gas. This chandelier Avill 
oertaiidy lake nothing tVoin tlie reputation wliich tlip. Mr^ssrs. 
.Defric^s have ali'eady acquired as gasIK tors and gas-cMigiiieiTs 
in their fullilmeiit of Govoniineiit contracts, and in lighting 
our own Opera J louse in Covent Garden, as well as niime- 
ruus theatres and many other public buildings throughout 
tlu? country. , * 

i'hilcring the sliow rooms, avo fancy for a moment that Ave 
are penetrating a stalactite caA"ern,lrom Avhose coiling hang 
crystals in every variety of shape and size, sliimmcring in 
gorg('ons tints, and ilecking windows and llooi’with rainbow 
dyes. Here hang a series of loi^g, sharply-<.*ut prisiiis like 
northern icicles, brilliant in impenetrable frost ; there loop 
out festoons of. diamond-drops sparkling like the m^twork 
hanging on winter trees. Ju stai’sand goblets, ,'iiul flashing 
spires and opal moons, the prismatic fifes seem to Sum an^i 
glow amidst a glitter of pure A\dnte, and even without 
artiiicial light to Ihrovv into strong *relief, the ornament a 1 
clocks and parian vases, tlie statuettes, and china and jiorct^- 
lain, Avliieh crowd tl^o tables beneath. 

But Avc Jiave yet to see the showroom fvr tjiblc- ^la^Ss and 
china, and it ali’ead}' dusk — so late, indeed, that the work- 
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people have already ^one home, and little time or space is 
left for a description of tlic many hoautiful objects ifi glass 
and china, which arc placed therb more for the convenience 
of choice and inspection than with any effortdio exhibit them 
to their best advantage. ^ 

Exqii»sitdy-(>ngraved gjass jugs, claret-enps, and tanlcards 
of classical design, glasses delicately tinted in amber, ruby, 
and pale emerald ; 'crystal goblets, studded with coloured 
bosses, cjvliifth gleam geiidike ; Jmusebold class of good, 
honest patterns, brilliant ptilitics to be bought for shillings 
•‘nstcad cA* poimds, occupy one half of tin? Jong room. In 
tbe'otber, vases of ojxq nisi to .workman ship, jars, jugs bowls, 
and tea, cbn'eo, and dinner senwiees in number almost too 
great for unembarrassed choice, 

notice lien), first, that beautiful eggsliell cliiua, much 
of which bears, like jlhc glasses just mentioned, only the one 
delicate tint ot' aniher, green, or ruby, outside, contrasting 
daintily with the interior of pure white ; and, secondly, 
those marveiloiiH Eastern coliee-cups, like children’s tiny 
mugs set iu small, deep saucers. These cn])s of so many 
hrilliAnt hues are emhossed with such a ricli profusion of 
bird,' and hutterlly, ^nud flower, that it is no wondei’ tlie 
■wealthy Turks and “caftaned,” brown-skinned natives of 
]\1ogacfore come here by the dozen. ]n sucli cups the vf'ry 
weakest infusion would smack of “Araby the Elest,” and 
even the regulation cocoa of a London workhouse acquire 
richness and flavour. 
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PACE’S PATENT CANDLE COMPANY, • SIIEE- 
WOOD AV^OEKS, BATTEESBA. 

Twenty years ’ago there stood on the banks of the Thames 
at Battersea a beautiful terraced garden, whore the ‘tiirst 
gentleman in Europe,” to whom we owe the invention of *tlie • 
Brighton Pavilion and white kid smallclothes, used foi;jiierly 
to walk with Mrs. Eitzherbert. > 

The site of this charming retreat is now more usefully 
occupied by a factory, which covers some titelve acres of 
ground, has cost £200,000 for buildings and machinery, 
employs more than 800 workpeople, from amongst whpm a 
full and eiiicient company of rifle volunteers is formed, and 
which has established a mercantile branch at Vauxhall, and 
a companion workshop at Bromborough, near Birkenhead. 

Having become acquainted with these particulars, we are 
scarcely surprised to learn that the name. Price’s (knidle’ 
Company, has little direct reference to any individual of the 
name of Price, but arose out of a combination of circum- 
stances, originating in the fact that the fathgr of the present 
manager (Mr. Wilson) and his partner adopted the name of 
E. Price and Co. a«^a trading firm, who sold their business to 
the present joint-stodk association in i847. ^ 

AVhile purauing the way along the broafl but irrogulaj? 
street leading from the Wandsworth Station, we learn also, 
from a lecture delivered before the*Societ;g. of Arts b^' i;iic 
present managing director, Mr. G, E.^Wilson^that irliebusi- 
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ness of this enormous English worlsshop had so increased 
during the first fifteen yearsi that wlic?reas in ISiO* eighty- 
four liaiids were employed to pi^oducc the monthly quantity 
pf 22 tons of cocoauut, stearic, and composite caEdles, valued 
at £15J)0, iti 1855f 228{1 hands mUnufactured 707 tons of 
steariq and composite candles and night-lights, wortli 
i>79,500 pov month. To these results the recent improvo- 
meiits,' nndtip the oontiniied management of Messrs. G-. 3^^. 
and J*. P.' Wilson, have still iqade considerahle addition; 
and, despite the oppressive heat and dust of a July day, wo 
trudge {•Jong «^he roadway, not without interest in the various 
pi\)ces8es to which we are tq be conducted under the guidance 
of the filst-uam(fd gentleman. 

it is nearly two o’clock when we reach tlie long high w'aU 
4lfnikiiig the works on the side of the road, and already knots 
of workmen and a troop of boys in white canvas frocks and 
linen (;ap.s artV strolling towards the gate after the dinner 
hoiii*. Prom the lodge where wc report ourselves, a messenger 
is despatched to announce our arrival, and, .following hini to 
the counting-house at some distance, wo are at once intro- 
diu^^d to Mr. Wilson, and commence so much of our tour of 
inspection as can accomplished in a surniner’s afternoon. 
On a great open wharf upon the river’s bank, whence we can 
see thtf tn^cs and meadows of the open coiinti’v on the other 
side, lie scores of casks, the -contents of which wo know’ to bo 
palm oil, nof only from its bright yellow^ colour, but from 
the peculiar and not uiiplcsisant odour. In following this oil 
thiviigh the various processes necessary for converting it 
into candles, soap, and glycerine, we shall 'vvitiiess the most 
important operations at the Sherwood Pactory, since palm 
oil is here tin? staple representative of all other vegetable or 
animal fats — the mineral oils demanding a separate treat- 
ment, to be afterw ards n^)ticed. Prom Accra, on the western 
coast of Africa, from Whydah, from Lagos, on the Guinea 
Gulf, and from ilonny, where the natives-, however uncivil- 
ised, no longerwbarter tlieir commodities for glass bends and 
yellow* crockery, but demand a full commercial equivalent, 
'these casks reach the wharf at Sherwcod, where they are, 
, almost iminediptely rolled to an enormous shed, there to be 
^emptied through mctjil-edged openings in the floor into a 
gre at underground tank, each cask beijijj: thoroughly cleaned 
TJT'i’t .'; contents -^by means of a jet of steam. Prom this tank 
the oir is puinped by steam ^w'cr to the Various buildings 
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where it may be required, but principally to the cauldrons, 
■\vliere*it is treated with sulplftiric acid at a certain teinpora- 
ture until it becomqs chemically hardened into a brown mass, 
the (?oloiir being principally due to the carbonizing influence 
of the acid upon some of its consilitucifts. 

J5y these means the glycerine is, decomposed, *the aulphur- 
OU8 acid gas driven oil*, and the fat changed tA a mycture of 
fat acids. Following this after some of the charred material 
has been waslied off, wecl-iscover in the warm aiid sermewhat 
greasy atmosphere of another building a series of stills, the 
pipes I’epreseuting the worms of which contaiii healed steams 
Here the black fatty substaniie is reduced to a hnn^iish 
liquid, wliieli i*inis into the pans placed lo recen o it fiVied 
from most ol* its impurities, and separated from the glycerine 
which is distilled over it by the action of the hot steam, -in 
an open shed which stands on the water’s edge another 
part ot* ilu?! works, and where the “ tliorou^i draft ” causes 
us instiiictiYely to button our coats ai^d hold our hats on, a 
complete perspective of racks somewhat resembling gigantic 
timber-built crates standing on end, are iilled witli shallow, 
oblong, square tin dishes, in which this brown oir/roin 
the first distillation is ])laced to cooVinto long Hat cakes. 
It so much resembles Everton toffee in tluj welHknown 
tins, that wc are almost induced to taste it, hut are led away 
at once to the “ press-room,** to which the cakes are conveyed 
on trucks, having j)reviously been placed, by an iiigeriious 
apparatus, between mats of cocoaiuit fibre. These oleaginous 
sandwiches 'are thcn#placed one above aiiotlier in ])(.^vepful 
liydraulic presses, and the oleic acid, being squeezed out, runs 
ijito the pans beneath ; while the stearic acid remains in a 
thinner, harder, wax-white slab, semi-transparent, and 
with tlie*inarks of the mat upon its surface, giving it the 
appearance of a passover cake* not quite enough* baked. 
These almost white slabs are again subjected to pressure in 
a room so lieated as to squeeze out their remaining impuri- 
ties, and are finally melted in a large building filled with deep 
wooden vats, into each of which a long £oil of pipe Jlitroducjes 
a. jet of steam Mluflici^nt to liquefy the liardened mass of 
steariiie, Avhicli is thence convoye(2 from n large Avooden 
reservoir direct to the caudle-roorn. ^ 

.Entering this •room, w'hich is 160 ft. long by 101 wide, 
and ascendinj^ by a flight ^ st-eps tt^a glassec^pfficejof^’atch- 
tower occupying an elevated space at one end, wc seem to bo 
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looking down at a novel and curious bakery. We arc induced 
to this reflection, however, on^y l;y tlie general wliitefiess of 
the dresses of the boys employed tliere, by the warm atmo- 
sphere, and tlie long trough-like tables extending throughout 
the apartment. Thefee long tables, however, are the benches 
containing 'the candle moulds, and along the top of eat*h 
bench a. railwUy carries the “ fdler,” a large can holding the 
melted material which has been suQpk^d from the reservoir 
just mentioned- Every bench is-rsuperintended by a man, 
the operations being c()iKlu<-ted entirely by boys, each of 
•.rhom attends tO several moulds. Watching the process, we 
discover that the gotten wicks are w’ound upon reels which 
lie, (one for each candle) nciar the bed of tlie machine. Tlie 
end of the cotton is drawn tUroughthe moiikls (tlie pointed 
forming the top of the candle being downwards), and 
secured in jts pos]*‘ic\n at the top (which is tlie bottom of the 
candle) by means of a brass split-ring, w-hich keeps it tight 
and prevents it s slipping through : the moulds are adjusted, 
the filler is brought on and charges them, and the candle is 
formed. When a number of moulds are (;ool. tlie candles are 
dis(*lyirge(l by a most ingenious adaptation of compin^ssed 
air, which is cirawn fwjin an iron boiler by means of a pump, 
and (‘Ouyeyed to the moulds by means of a pijie and 
a scries of taps ; ,thc instant this tap is turnerl, the air, 
w'hicrii exercises a pressure of about 45 lbs. to the square 
inirli, shoots the candle from the mould with a noise like the 
first hiss of a rocket, and it is caught uninjured by tlu) boy 
ill attdlidance, its brilliant surface and almost transparent 
substance exipiiaitely clean and pure. 

The dilliculty of preserving the uniform weiglit of the 
candles, so that they may jilways represent so many to a 
pfnind, is overcome by an ingenious plan ; and, inuced, the 
company were for a short time sufferers by the importation of 
foreign candles, wliich were sold in bojces weighing only 13 oz. 
instead of tlie full pound, which, their own boxes contained. 
They obviated this, liowever, by issuing full pmnd boxes, 
and, at a*' smaller price, reputed pound hoxes^ with the dis- 
tinction printed outside the wrapper — ff t-oiirsc wliich, we 
are told, abated tbe iutlbnveiiient practice. The difference 
between the specific gravities of fats and oils, however, and 
ths^ymety of weights in the several qimntities of candles, 
make irnecessaj’y to adjyftt them after they come, out of the 
moulds ; and to effect this, almo^ all the can(,1^1es arc made 
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with an inch or so to spare in their length, and the wciglit 
balanced by rcjmoving the siiperiluous portions with a circii- 
Jar saw. All daydong the candles are shot from the moulds • 
by hundreds, ondinarily at the rate of 100 tons a week. 

The entire range of eftiormous \'^prk8lK)ps and warehouses^ . 
at Stierwood are provided wdth arched roofs ^of-coryugated 
iron, partly lighted from the ^op. * The effect*«f this is that 
they arc surprisingly lofty and well ventilated, wliile the 
warehouses are so cool tl!at,we feel a grateful relief in^follow- 
iug the candles from the moulds^ to a vast storehouse, or 
rather a Siamese twin of a storehouse, witlw a double root! 
and a communicating party Ijrick wall. Here, in great 
boxes like sea-chests, the delicate white Vylindefs lie,^safe 
from dust and heat, awaiting their limd destination. Biit we 
have yet to see the shops where the ornamental boxes a’jiJ 
wrappers are formed — a part of the factory which is not the 
least interesting as involving the solution of^n old dilliculty 
of ours as to how the combination of thin wood and thin 
paper (jould be made to produce a strong envelope for even 
heavy materials. 

Hero, then, the broad dejils are brought in from tho 
timber-yard, where goodly piles of then> lie stacked, and* one 
of them having been selected, we see it placed in a long and 
terrible machine, where th(^ piano carves from it wfth uner- 
ring accuracy a strip of its entire length 'aud breadth no 
ihicluir than a piece of brown paper, 100th of an inch, indeed. 
This, having been damped, and receiving over one surface a 
coating of thin paper, securely ]3astcd, is consigned to another 
engine, where knives, exquisitely adjusted, and in proportion 
to the size of the boxes required, cut through portions of 
the wood (but without dividing tho paper), in the shape of 
a box, Avith sides and ends fattened out ; a bundle of these 
squares, containing the cut porti8iis, are handed to •a man 
who removes the superduous corners by a dexterous twist, 
and leaves the box sha[)e easily bent, and to bo re-covered 
ultimately with attractive pictures or highly-coloured paper. 
The repeal of the paper duty makes a diilerenco to* the com- 
pany of £3000 a#y^ar, an amount almost exactly balancM 
by the increased price of cotton for wftjks sijice tlie American 
crisis. But the afternoon is already far spent, and tho train 
is ^ue at 6.30. j^ut^the door of an adjoining building a man * 
waits with key, and we are invited to inspect tjie^'baths. 
Once more to tllS candle moulds, S is necessary to 
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mention that along the bed of the bench in which they are 
placed there runs a channel, through which w^arni water 
flows constantly, keeping tlicifl at a proper temperature 
Jo receive the charge. This water, perfectly ^i^lean, since 
it touches only thft out.$.ide of the smooth metal moulds, 
is adnjiiriibly utilised, iiidced; for Mr. J. P. Wilson, tlm 
brother of cur informant, has at his own expense built a 
large swdmming hath, well provided w-ith dressing- boxes, 
and capable of admitting forty lathers at a time. Here, on 
separate evenings of tlie week, and at certain hours, men 
..and boyo rnayvhave a luxurious swim in a running stream of 
tepid water, and at the sanjiB time ordinary warm baths are 
provided* ill a separate department for those who prefer them. 

I’roni the baths w e have scarcely time to bestow more than 
^few minutes to the training-schools attached to the factory, 
where the boys receive an amount of education siillicient to 
enable tliem to become intelligent and often trustworthy 
workmen. Indeed, the whole system is as much as possible 
one of progressive Encouragement, and the more intelligent 
and appreciative both of the boys and men are advanced to 
situations suited to their particular ca]>acities, and become 
tradesmen, such as^. coopers, tinmen, engineers, carpenters, 
4&C., so that many of them remain for years in the service of 
the coiiipany, and change's amongst the hands are not very 
frequent. A system of co-operation, too, has beem organized 
amongst some of tlie workmen, w ho have become sharehold- 
ers in a society for providing w^orkmeu’s stores, on the priii- 
ciplotof mutual advantage. These storQs, whicli furnish bread, 
meat, tea, coifee, and other articles of general consumption, 
are in no way connected w'ith the principals of the company, 
but occupy a neat shop in the main street, wdiere ham, eggs, 
tea, sugar, &c., occupy tlie frout, and a clean, comfortable- 
looking bakehouse is built at- the rear of the premises. For 
the convenience of the employes a largo room, similar in 
appearance to the other buildings, is devoted to supplying 
dinners and teas on the works. Here a cook, appointed and 
paid, wa believe, by the society, attends to furnisli the meals, 
the company finding the building, as > 7 ell as light and 
Jiiring. Joints of meat dispensed at per plate,’* vegetables, 
bAcad, cheese, and butter, are sold at a sniall profit to those 
of the workmen who choose to avail then|selve8 of the epn- 
veniefi.e& the on\y claim, made by the company on behalf of 
llmse who reepire very cheap refreshment '■being, that a 
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thick slice of bread-and-butter and# a pint of tea shall be 
suppliid for a penny, and that aiw Avorkman taking hia own 
daily allowance of food shall have it cooked for liim free of - 
charge. • • 

This, however, is a^i^rivilegc l^eldoi^ claimed, since tfie * 
meals provided by th(^ cook are both better ^cheaper 
than those which could well bo bought separately. It 
is not easy to over-estimate* the benefits of tliis arrange- 
ment for men and boys* living at a distance. •There is no 
real necessity for fre([uenting the public-house at meal 
times ; and the boys espc'cialiy seem to t'lijiiy lliuir mug of 
hot tea with a sincere appreciation, whicrh is certaiulr not 
diminislied by tlie small outlay it hivolvcs. ]\h)st of llic 
departmeiits, too, are at work night and day ; and it ninsfc 
be a blessing to be able in tin; cold gray of the wiiijj^*r 
mornings, or the hot, sultry siiininer nights, to obtaiji at 
little cost wholesome meat and drink, iii a ffomfoftable room’ 
amply provided with henches and tables. That the joint- 
stock company is prosperous is indiedted by the fact that, 
after paying interest on the capital for tlie last six: months 
before our visit, there remained to be divided as jprolits 
amongst the members £182 Os. Old. ^ 

Passing quickly through the enormous cooperage^ whicli 
when cleared makes an adinii'able driJling-rooiA for the 
rifle corps, and the various forges, furnaces, and toolsliops, 
where copper pans, cisterns, wliecls, parts of machijiery, 
and most of the metal-Avork used on the establishment are 
manufactured and rc^Daired, we reach another portion*of the 
wharfage or river fi*ont, where barrels and iron cisterns 
contain large quantities of petroleum ; not the description 
of rock oil now so largely imported from America, and of 
great volatility, but that more dense description known Jis 
earth oil or Kangooii tar. • • 

In a large building adjoining the wharf this oil is con- 
signed to an enormous still, holding sixteen tuns, where 
the more volatile portions come over at diHerent tempera- 
tures, ranging from 100'^ to 620'^ Pahr. The •first and 
most volatile oti these is a sort of beimoin, known ^is 
sherwoodole, and, like benzoin, ustd for cleaning various 
fabrics from grease ; the next is the well-Imown Jielmontjne 
o^, a pure description of paraffin, without colour and almost* 
without smell, admirably adapted for ^ superior iighting 
purposes. Then come the light afid heavy maclftncry oils. 
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refined according to tJie class of engines to which they are 
to be applied, aiul admirably adapted, by long and (?aL’efully- 
noted experimenta, to the lubrication of spindles at a much 
cheaper rate than the oils formerly used fer that purpose, 
iast of all, the digtillat\bii produces the beautiful white, 
solid subsUnce known as behnontinc — a sort of paraffin, 
from wliich is made those elegant and translucent caudles 
which have now become so well known. 

Hut wo have jill this time beeiyaeglecting one of the most 
important of all the products of tins interesting place — one, 
^00, which is o^ily just taking its rightful place as a remedial 
agent, many of whose uses have still to besought by further 
experimeut. Early in the afternoon we have seen the glyce- 
rine' separated from the fatty acids of the palm oil .and 
dwtilled to a clear tawnyisli fluid. AV''e must now rapidly 
follow it to completion as the pure glycerine, the production 
of which emiueittly belongs to the Sherwood orks. 

This substance, w'hich was formerly turned into charcoal 
by the action of sulphuric acid, and wdiich was considered 
as mere refuse — its presence iu the candle, indeed, being the 
cause of the ofieusive smell of tiie h.alf-e.\tiuguished or 
smouldeviug snuil—jis now distilled, as w^e Jiave seen, over 
the fat acids, and carefully preserved. Besides its compo- 
sition W’lth other materials into that beautiful aiul emollient 
soap of which such large quantities are supplied by the 
company, it is redistilled to perfect whiteness, and after- 
wuirds tested separately for every probable impurity. The 
result, is a tiiuj, rather viscous lliiid, witli a faint but agree- 
able smell, and a flavour not unlike a combination of noyeau 
and guava jelly, but wdth a peculiar pungency of its own. 
Here in the laboratory we see it being tested in tubes, stored 
iu great bottles of bine glass, or confined in smaller stoppered, 
ca])sulcd phials ready for- sale ; and wdiile listening to its 
history, test its virtues, not in a bumper, but iu a sweet and 
palatable globule. There is no doubt, however, that this 
history is only at its commencement, since it is constantly 
being applied to new purposes, both iu medical and natural 
Science. Its healing properties, wdien applied to burns, 
scalds, chapped hands, -and several skin diseases, arc already 
w^l known ; but it has also been used with success in 
certain stages of confluent smallpox in order to mitigate i^he 
eruption ; and repent caces attest its value in diseases of the 
oar, and^is an’^iiiternal remedy for disease of tlie mucous 
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membrane?, as well as either a subsifitute or a vi?hide for 
eod-livcV oil. Oue valuable pi<)perty of this substance is its 
elHcaey as a solvent bi combination with other inediciiies, 
parthiularly ijrtfj.'urations of iron; as an ingredient in 
pomade or hairwasli it iS valuable tor property of remov- 
ing scurf or danclriff; and it lia^? been largely uwed for 
scientitic purposes, both in preserving obj(?c^s of jiatural 
Jiistory, especially lish, and in propariifg objects for the 
microscope. Mven since oiw.* visit glycerine has ITeen promi- 
nently mentioned by Professor liechamp, of Montpellier, 
aS one of ilie substances cl lariicte rising the aimlysis*of sound* 
wine, blit not to be disc.overe/l in wines the c^iudity* of 
which is nmch deteriorated. 'J’horo doubtless remain.i,fj^r 
this e.\traordiiiary substance, which is said on Ingh medical 
authority to be ns harmless as pure sugar, a future intercii^ 
which will, it is to bo hoped, be Insepanible from the works 
where it has been brought to its present perlcction. 


VISIT TO TILE LAMBETH MAESII CAXDLE 
WOEKS. . * 

The manufacture of candles of every kind and description, 
and of alinosi, every conceivable light-giving material, is one 
of the branches of initistry in wliich Jamdou morii part icu- 
larly excels. The London wax-caudles have always been 
considered superior to most others ; the composite and 
slearirie now compete successfully with the best produce of 
the celebrated works in the Bhiue provinces and otlier parts, 
of Germany ; the sperJiiaccti areT'qual, if not supertbr, to 
the renowned Pennsylvanian; and the paraflin are alto- 
gether unrivalled. 

We recently had occasion to visit the extensive wax, 
atearino, and paralbn candle-works of M'essrs. J . <3. and J: 
Eield, at Lambetlf IVTstrsh, which liaving now been in exist- 
ence for nearly two centuries, may fair^ claipi a conspicuous 
position among our very oldest business houses. We wen? 
mo^ courteously received and conducted ovf?r every part of 
the establishment by one of the Me^.srs. PieJ^l, in w(? 

had the good*foi*tune to find a competent and bbligii^ 
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guide. Tlie premises co!iiprise extensive cellars and ware- 
houses, filled with immense stores of paraffin from hog-head 
coal, wax, spermaceti, tallow, and othpr animal fats, palm 
oil, &c. « 

Two steam-engines and four hollers, in a large, conve- 
i^icntlv situated and commodiously arranged hoiier-house, 
supjdy the necessary power for the multifarious operations 
carried on on the premis(^s. One of the engines is of 80 
horse-power, and has a sniall do?* liey-engino appropriated to 
its service for supply ijig. it with water. The other, of 10 
liorse-pow(*r, :a more specially employed in working the 
liydraulie pumps for the .press-rooms. J?y an ingenious 
cjpntrivance, designed by INtr. Edward Eield, C.E., the pumps 
may, by means of oominunicating rods, be detached and scifc 
>•0 Avorlv again in an instant with the greatest ease by tlie 
Jittendan|s in th(\ press-room a, at several hundred feet dis- 
tance from the^'spot, avoiding thus all con fusion and running 
from place to place^ 

For tho inanufacture of their stearino candles, iNfessrs. 
Field use a mixture of tallow and palm oil. It is ])retty 
iiiiiversally known now that tallow and other fats and oils 
may, by boiling with alkalies or alkaline esirth, decomposing 
the soap by means of an acid, and subjecting the fatty mass 
to great pressure, b(» divided into two distinct p«)rtions — a 
Ihpiid oil, wliich is termed chiinc or ohnn, and a hanl white 
solid, consisting of a mixture of stearic and margaric acids, 
and admirably suited for the maiiufacturQ of caudles vastly 
suptrior to the tallow dips and moul'is of formcir days. 

Tho process of saponification is effected here in the so- 
called “ saponify iug-houso.” Messrs. Field still continue to 
carry out tlic old jirocess, as originally recommended by 
Clievreul, wliich yields a purer and harder stearic acid tlian 
is to oe obtained by the ''more modern plan of distillation. 
The fatty mass of tallow and palm oil is mixed with 15 or IG 
per cent, of lime, in the form of milk of lime, in large iron 
vats, holding about ten tons each. The mixture is boiled in 
;^f.he vats with free steam, w-hich converts it into a hard and 
insoluble lime soap. This is removed ffbm the saponifying 
rats into lead-hncal \1it8, where it is treated with sulphuric 
itcid, which decomposes the lime soap, forming sulphate of 
lime with the alkaline earth, and libeiut’ng thus the stwic 
and if^iygaric^^cids. Tlio liquor in the saponifying vats con- 
tains gfyceHne^ or the sweet principle of oil, another valuable 
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constituent of fixed fats and oils, w]ii;;h is turned to proper 
account for other purposes. The nuxcui acids form a mass 
of a dc(jp-bro\vn colour, whieh is first washed with water, or . 
refined^ as it is techni<*ally termed, tlien drawn from the re- 
finers, in the liquid state, into rfie tiy-plate trays, ealh?*! ^ 
cakiiuj- trays, in anotluT part of tlic ])reinises l«iOwn as tho 
caking-rooin. Tliescj trays are al)out two feet longj by ten 
inches wide, and one inch *dee]) ; theri? are tlioushnds of 
them in tho caking-room,*jjhiced on suitable racks. Iji these 
trays the liquid mass is iijlowed to cool, and solidify very 
slowly, to ejisure the most perfect crystal] y.ation# winch 
iihsolutely indispensable to the success of tiie subsequent 
operal.ioii of the expression and r(‘moval of fhof)lein from 
the mass ; since a h'ss gradual co()iiug would he sui’(> to*l(?id 
to imperfect crystallization, and tlie amorphous portion of 
the mass would so firmly retain tlie enclosed olein as to dely 
ti»c strongest ])ressurc. Tho cakes ohtitino4 by Iftis process* 
are cf a light is li-brow'n colour and crystalline structure; th(‘y 
are, of course, very greasy to the touch.* They are now taken 
from tluj caking-rooin to tho cold ])ress-r()om, where they 
are ])ih*d np in double columns, with mats and tin plates 
between every; two of them, and sul>jeeted to enoi’ihous 
%'draulic pressure, worked, as has already l>een m(U]j:ioncd, 
by the pumps in tho hoiler-housfr. At f he time ol^our visit 
the prc'ssuro was aetiially JMO tons, r.s re§isteri‘d hv Haw- 
kins’s ])ressur(? seale. It will readily^ he conceived, then, 
that the oily liquid, or olein, runs pretty freely from tho 
cakes; it is eollectcc^in .siiitahlo tanks bt*neath. • 

The cake of mixed acids, wliich, for shortiu'ss’ sake, wo 
will henceforth call liero simply^ stearic acid, comes from Hu? 
ju’css nearly white and hard, and reduced more than half in 
size, 'fhci operations of the press also requin? great skill 
and caution, as the oily liqiuM itinst bo. ext raetod v«ry gra- 
dually ojily ; tho sudden application of high pressure would 
simpiy destroy the crystallization of tlu^ mass, aud would 
thus altogether fail to aijswcr tho intended purpose?. 

Tho cakes are now taken to the coJd press cakisrefining 
honse, Avhore th(<y are boiled doAvn again with fre{> stealn, 
after the addition of d small qiiantiity of sulphuric acid^to 
remove tlio last traces of lime. After ftiis operation J:ho 
cjjkes are taken Jojihe hot press-room, and inserted i]i serge? 
bags, each of which is placed between two tliick horsehair 
mats, joined*fcogether at the bottom* like a ffbeJt ; these again 
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are placed between wrouglit-iron plates, and subjected to 
horizontal pressure in a cast-jron press, keyed with ^strong 
wrought-iron side bars, and with liollow sides for the appli- 
cation of heat, and receiver beneath. This operation serves 
to remove the last portions of oleiiiji the stearic acid being 
now^ left perfectly white and hard, and sufficiently pure for 
all practical ])arposes. 

The clein in the receiver of the press-rooms contains a 
not iucoiisicJerabJe admixture of stearic acid, wdiich Messrs. 
Ji’ield hold much too valuable to be allowed to go to the soap 
copper. ^The oily liquid, therefore, is lifted by steam power 
from the receiver into tanks, and thence conveyed by a pump 
into cjilico, bags eight feet htng by two feet broad, and one 
in^.h in width, jjlaccd in a press in another department of 
the premiaea, called the ‘^oil-preaa room/* and couhned 
tiiere by suitable arrangements. The pressure applied is 
about 100 lbs. to, tho square incli ; the olein percolates freely 
through the bags ; the stearic acid remains deposited on tj^o 
inside. From lO to 12 per cent, of solid tnatcrial is thus 
obtained, yielding about 60 per cent, of pure stearic acid, 
Thia yaises the total amount of stearic acid obtaiiuid from 
the original mixture ^of tallow and palm oil to somewhere 
about 50 per cent. * 

The white hard stearine cakes, which are now" sufficiently 
pure for all practical purposes, are taken to the monldiiig- 
room, a spacious compartment containing a number of 
Stainthorp and Co.’s patent candle machines, and several 
pans sti’ongly silver-plated inside, and suitably disposed for 
meltingpurposes. Each of these pans holds about three cwts. 
of material. The stearine cakes are broken into pieces, and 
melted in the pans. The melted mass is taken in tin cans 
to the candle machines. These consist of longitudinal cast- 
iron ta^ks, filled with watc^*, and with a trough running on 
each side. The wicks are continuous, being wound round 
spools or bobbins. Eacli tank moulds 16 lbs. of candles at 
a time (of various sizes, as may be required), which are 
forced up through tliQ trough by levers, and allowed to cool, 
atVer wliicli a fresh supply is poured in for , the next mould- 
ing, the wdeks are cut,|.and the first series of candles re- 
moved. 

The spermaceti candles, for w^hich the firm of Messrs. 
Field is^.deservcdly celebrated, are made, 'In a separate de- 
partment Jlby ^bc process, vastly improved,' however, of 
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late years. The candles made now at their works arc in- 
comparably superior to wliat the lirm'used to produce some 
years ago. One of the greatest iinprovenicuts is the use of 
plaited wicks, first isitroduced by a late partner in the firm, 
Mr. John T'ield, jun. , . , • 

The wax candle department cljfims our attojotion next. 
Tliis is the oldest branch of the ftictory. The caudles are 
made of bleached woKj^ith plaited wicks, and after *1110 old 
fashion, entirely by hand.. About forty wicks aro suspended 
by strings from hoops, n liiWi again are sus[)eiided over capa- 
cious pans filled with melted w'ax. • The wax is pou\;od along 
the wicks \^dth a ladle. As the wax gets colder as it reacheia 
the end of the wick, it has a tendtmey to collect there in 
larger lumps. To countiTaet this, the wick is oc^caaioihiHy 
reversed. When the candles have attained the required 
thickness, they arc removed from the hoop, and rolled into the 
proper cylmdri(ai\ sha^ie on marble slabs, wii\i heavy boards 
made of lignum vitm or mabogany, twenty inebes long by four- 
teen wide, and one inch thick. The slab i« n etted with 'water, 
to prevent the wax sticking to it or to the board. The tops 
are linished by means of a iluted board. Tlie coloured# wax 
candles made here are tinted only partially through, as they 
would not burn if coloured right through. 

fTn the so-called taper room^ bougies and wicks a»e *raade 
by a process somewhat resembling wire-drawing, A double 
cotton wick is drawn through a bath of molted wax at one 
end of the room, made to pass through a perforated iron 
plate with cylindrical holes graduated to the thiciviiess 
required, and wound dh a drum at the other end of the room. 
These articles are made, not by the yai’d, but actually by 
the mile, to the tune of some ten or tivelve miles of bougies 
and thirty miles of wicks per week ! 

The wdiole of the wax consume^ in the establishment for 
manufacturing purposes, comes from the firm’s wax bleacli- 
ing works at West Moulsey, SuiToy, most probably the 
largest wax bleaching works in England. 

Our limited space compels us to dismiss, witl^ a mere 
passing allusion, the wax night-lights, which this fmn first 
introduced into England, sealing-w^x, scented soap, and 
inan3r other articles made at these wdHcs. For thflr 
“ United Service Soajp Tablets,” Messrs. Field liave gained 
greAt and deserved celebrity. ^ _ 

We now filially come to an artuie in ^ich th^rin of 
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Messrs. Field may justly claim the first ])Iacc among 
Euglisli inaiiufactnrers — pavaffin candles. Having heeu 
engaged since IS")! in the production and retiuing of this 
material, tliey in 1 S57 succeeded in presenting to the public? 
tlie first paraffin candles •nnadc in }?"ngland, and have sinco 
maintained indisputjibly the position thus attained in’ this 
branch ‘of tlie taiidJe trade# 

J^arq'lJiii^ or Tar-oil StmrhiV, is one of the multitudinous 
products of the distillation of coaVtar. It u as discovered 
first by Iteichenhach. The extVaordinary name 'whiidi it 
bears is cU'rived from two' Latin words, affinlH, which 

"are^moant to cjxpress that it lias little or no affinity for other 
substances, tlie most (mergdtii; chemical re-agents, as strong 
acids, alkali(‘s, chlorine, <tc-, failing to exercise the smallest 
action upon it. Oil of vitriol, for instance, wl^eh will 
speedily convert wax, spermaceti, stearic acid, &c., into a 
' blackened masjis Icjfx'cs paraflin entirely unaltered at ordi- 
nary temperatures. This affords im cxindlent nieansg of 
detecting adiilterali^ns in paraffin candles. It is known, 
for instance, that atearine is occasionally used in fho manu- 
factij-re of paraffin candles : this dobaaement of the article 
may at once b(^ detected hy subj(3cting a small sample of the 
mass to llie action oV concentrated snlphuric acid, when Ijie 
least Idjickening will alliml a sure proof of aduli (’ration. 

Paralliu con(..\ins only carbon and hydrogen, in the same 
. ])roportioii as in olefiant gas. Jt is derived by the action of 
heat upon many organic bodies, but on a large scale, for 
praidjcal pnr[)oses chiefly, from a species of mijieral coal, 
comiiionly known as boghead coal, or'^Torbruie Hill mineral. 
A description of tlie process employed for its exti’action 
would scarcely be necessary. Suffice it to say, that the 
])rocess is ou(3 of distillation, reipjiriiig, however, the inoiit 
carefnj and delicate niaiia4;ement of the heat ap])lied. 

IV) give some notion of the importance of the opi>rations 
carri(3il on at Messrs. Field’s Paraffin AVTorks, we may just 
menfcimi that tlie cost of the rjnv material consiiined in the 
manufatrjbure is considerably in excess of the cost of wax 
»nd sponnaceti combined, extensive as thpse branches of the 
]msini\ss are. AV e believe that Messrs. Field have at present 
aXIovemment Contract for a large supply of iiaraffm candles. 

. ()h the occasion of our visit we saw (in immense store of 
large jiaraffin blocks, perfectly white, glossy, and trans- 
parent, tind void ^f all taste and smell. 
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Tho candlos made of tliis mateijial . are ineomparably 
sn])Orier in illuminating poweMo all others. ^.Die liufht pro- 
duced hy OSlbs. of ])araftincandlea is equal to tliat oi* I20ll)s. 
of spenuactiti, ISSlba. of wax, 1141bs. of ateuriiic, or 1551b^. 
of the best composite candles. • , 

PlAited wicks are used, of course, for all ])arftni]i j.!a.ndlea 
mad(; at these works. There is* a separate depart iiieiit, 
called the “ tiiitin'^-room,’* ^diere ])iuw.inu caiidfes are 
colour(}d rlj-dit tlirouj^h the most boautilul and delicate 
tints supplied hy aniline, — anotlmr of th& Tiiultitudiiifuis 
products of cbal-tar. Owinpifto theiranspar<iUcy oV])aralIiu^ 
the pro])f)rt ion of colouring matter recjui red is so srnal4 as 
not ill the least to interferewith tlie iliiiminating pdver of the 
candle. ^ * • 

Each y[)a radii: caudle made at Messrs. Eield’s woivks is 
stamped, at- the. lower end, with the name and address of the 
firm in full, and the Exhibition prize “mia^als awardi.'d to' 
them. 

We lastly paid a visit to the cotton stores, where we saw 
a goodly nnmhcr of bales of the best cotton, used for the 
manufacture of wicks. We were informed that the jiri^simt 
rise in the price of cotton is a very »ierioiis item in 'the 
Tuanufacturing cost of candles, and may, indeed, ultimately 
lead to a rise in tlio price of the Ifitter. ♦ 

We cannot concliuk^ tliis notice without expressing our 
admiration at the excellent arrangements made by tlie linn 
for securing the greatest cleanliness and most perfect vmiti- 
Ijition ill tivery depart^iciit of the works, and the Ihorotghly 
intelligent and philosophical maimer in which all the pro- 
cesses and operations are carried on. 


VISIT TO A WAX VESTA AXD LUCIPEE MATCH 
EACTOEi’. 

Tjce original pujoccss, by wlvich man first succeeded ii* 
producing fire, coiisi&ted hi rubbing tjvo pieces of dry wood 
together. This process, xvhicli is, howe\^r, still in liSie 
among maii}'^ savaj^c Jribes, was speedily superseded, in tfie 
firs? period of civilisation, by the revolving wooden di^k and 
cylinder, and *his, again, by other jftid im'pf’oved nfethods, 
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until the tinder-bo.v was introduced, with its flint and steel, 
and brimstone match. Tins venerable antique*. Jtept its 
ground tor ages, and the time is still wgthin the memory of 
many living men wdicn it constituted our iiior.t approved 
mean's of obtaining lire. i However, wlien, with the new era 
of chemist j?y,^o inanyan<i such glorious discoveries followed 
each other in rapid succession, to he applied with the same 
marvellous rapidity to the arts of life, the “ manufacture of 
iiistautanedus Ijght,” as it hasv..aiot uuaptly hecn terimn], 
also made a gigantic bpnnd forward, and tlm so-called 
i'Lfhnffuels phos^’shontjues^ or inilammable matcli-phials, made 
tlie'ir appcarau(?e some forty odd yi^ars since. Tliese con- 
siste<l of hi small phial of glass or li'ad, either with a bit of 
phosphoi'us inside, slightly oxidized by stirring it round with 
a red-hot iroji Avire, or hlled with a mivture of cork-«aapiugs, 
wax, petrolc'uni, an,d phosphorus, incorporated by fusion. 
I'lio pliospljorus, or lluMnixtiire iiitlu* phial, served to kiiidlo 
aulphur matches dipped into it. The so-called oxygi'nated 
matclies Avere an improvement upon the J3riy?(Hit phoapho- 
riffucs. These matches consisted of splints, either tipped 
Avitji' siilj)hur or not, which were dippi'd in a paste, made of 
a mixture of ])ulrerized chlorate of potass, lloAvers of 
snlphvir, sugai*, and gum arabic, with Avater, and were tlifn 
kc])t in a wariu^ [»lace till they w(to thoroughly dry. I'o 
kindle one of these malclics, it Avaa dipped into a small Avell- 
stoppercMl phial Avith strong sulphuric acid in it, thicken(;d 
Avith asbestos. These were the gr(.*at improvements which 
more? immediately ])receded the iiivei:.li.on of the friction or 
instantaneous light match, whhdi, by dispensing altogi^tber 
Avith the ])hial, jnade the process of striking a light one of 
extreme simplicity. JM’ollet’s pump for kmdling tinder, 
.toucliwood, etc., by compression of air, and the so-called 
electric lamps, Avere rather uitere&thig as ])hysical apparatus 
than useful lor practical purposes ; and Hdbereinor’a plati- 
num apparatus, though a veiy neat and elegant instrument, 
was rather too dear for popular uses. Moreover, all ihesc 
pro noAY completely superseded bj'' the iustantancous light 
inatcli fit present in almost universal ,Uoe, Avhich aao lately 
FA'.w manufactuKod in** its moat improved and moat perfect 
florin, on the occasion of a visit to Messrs. B. Letchford and 
Oo.’s factory in Bethnal Green. • 

ThtnQuiimfiq^jture of .Vacifer matches is generally associated 
in the minds of men wdtli some wretched hovel in the pur- 
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liens of \\niit(?clinpel, or some otliOTj equally dislinguislietl 
loeiiliLv^ wlioro a lew miserable boys and girls are being 
slowly but surely^ poisoned to deatli by tlie I'linu's of 
sulplmr aujd ])hospborus. — That there are, uid'ortiinalidy, 
still a lew of these “ecfutjreve or Vit-if(]r inaniifaetui’i's ” iu 
exisi.onee, is ‘simply owing to lie; a uthoriticvs 'grossly and 
fidpably negharting to ])iit iii/orco thewiso provisiori of tlio 
lirvN', which rtapiircs every inatidi factory to keep, at fifty'' 
I’eot clear distanc(> Iroin inhabited dwelling* Tlhi evil, 
jiowever, is raipidly dying out, as jnatebes can now' only be 
profitably made in very large (piantitii's. • ^ ^ 

•Some twelve years back, wliei^ Air. It. Letcliford entered 
tlio inateb tradi‘, Ikj found that the supply of malcTies inj-^is 
country was almost entirely in the bands of foreign makers. 
1'he matches of J'lnglish manufacture wt‘re of the most 
common kind, with the exception of aljpnt twenly-live per 
Ci'nl;. t hat might he consitlered of respect abff? (jiialllv. Air. 
Letclilurd, being a practical chemist, and enjoying, in this 
n'sp(!ct, a vast advantage over me )sh British congreve makers, 
set at onc<^ about reforming this iinsalisfactorv slate of 
things. Mis damp-proof matelies, earefnlly dipped 
warranted to light every one of them, w«re speiMlily .'ipproci- 
alNf'cl by the trade as a very superior article, although. a*tj-ilio 
de:ii*er than the.* mat('hos sujiplied by otlier ipakers, wiiosoon 
!n;ind it expedient to imivaUi tlu^ example set them. At 
that time, the im|)ort duty on foreign matiihes was Id. per 
gi'oss boxes of lOO, and tlie sale of the fori>ign article was 
Ixvdiming to flag, 7Jio reformed tarilK liowever, Intving 
roduci'd the duty to 2d. ])er gross boxes f)f any size, \vi*AV(a‘0 
suddenly inuudated again w'ith a truly astonishing (juantity 
of rouml boxes, w-ith 500 matches in them for Id. ! But tlu^ 
public soon discovered the worthlessness of this new impor-. 
ialioii — Imrdly one out often of Aeso matches w’onl(f light. 
AVhmi the free tarilf came, the struggle was pretty nigh 
over, and the superiority of the English jnatch over its 
foreign competitor Avas firmly established; the last blow 
against foreign competition in this branch of maniifficturing 
iiiduj’try being doillt, again by'' Ale.ssrs. Letch ford, through 
introducing tlieir patent matches RatSirated with ^airalli*, 
instead of the usual brimstone coating. Tliis is truly one of tho 
gref^test iinprovemwits introduced into tlie business. The 
jiarafiiii dipped match ignites fron^ th(j ligjiting (•#?hposi- 
tioii Avith the greatest readiness, and burns freely, a\ itl^ a 
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bomitlful clear ilame,*aiul ■without the least smell — very 
diiroront, iiulectl, IVoiu the *ol)je(*tioi»al)lo sm(‘ll avid tlio 
choking fuinos ot* tlu; old brimstone which is now 

only made by Messrs. Letchford to supply* the ■•deinaiuls ot* 
thos(>’who prefer the old Ao the new 'and improved, although 
no diff'orence is madi*. in, the price. However, there is no 
accounting ibr tastes. „ 

Among the verydargest factories of matches in the world, 
tlio csfabiis'nineut which wo arc /Ww ahout todcs<*ril)e occu- 
])ies a most conspicuous,,. if not, iiuhjed, tlie principal and 
•'y>'romost’ placefj not even excepting the woj*ld-renowned 
mat-ch works of Poliak, at Tienr.a, and llernhard Piirth, at 
Stifhhlterllolen, in llohemia. 

The premises, wJiicli, to give some notion of the magni- 
tude of the works, cover an area of very lU'aT* t\\ o acres of 
ground, were orect^Hl, some few y<‘ars ba(‘k, n|)on a ])]an 
devis(Ml by JMr.*.lt. Letchford, and based upon tlu^ principle 
of th(i most j)crfect^ division of labour, as well as upon tins 
princi[)le of the greatesttattairiablc safety to the lives and 
liealllj of the people emplovi'd in tlio ])usine,sf4. d’luy arc, 
in every respetrt, admirably suited fur the intended purpose. 
They consist chielly of two enormous buildings, opposite 
each \)tliei*, with a largo courtyard hetweeii. In the one 
building arc caryied on the operations of (*uttiiig, slitting, 
planing, and jircpnring the wood for the boxes ; in the 
other, the wax vesta liglits and the matches, Ac., are made. 
On the occasion of onr visit, wo had the very gr(?at advan- 
tage Vd* Mr. II. Let<*hfortrs own kinci* guiilanc(\ and of tin; 
lucid explanations of the manager of th(!i works, Mr. Morris. 

We w(?ro first taken to the waxing floor, wh(‘re the taper 
for the vesta lights is ])repared, by drawing the cotton wick 
.through a hatli of melted -wax. 1’lie process very much, 
resembles tliat described in our visit to tlie Lambeth 
Marsl'i Candle Works, with tliis great difierenc*?, however, 
that the vesta taper has to be draw-n over and over again 
through tliO w^ax liatli, until it has acquired the desired 
fhickness, cylindrieAl form, and perfect finish. The wax ia 
melted in a w\atcr-bath, heated to tbe'’'pruper degree by 
gftiS-biirncrs placed behioatli. Tlie regulation of the proper 
diJgree of heat to ho given (between IKP and 1G0°) requirea 
nice management. If the heat is too utiiong, or the tempe- 
raturd^’Sf the jsoveral )xrax-baths differs, the tape presents 
xvavy lines and inequalities, which is objecticmable. "When 
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perfect, the tajier looks like the finest silk Irosscs. ‘W'lien 
the ni.'vniL^er of tlie works li^is inspected and jifissod the 
taper, it is cut intojeni^ths of twelve feet, which arc tak(?n 
in bundles to tlfco entrance end of tliis u[)stair3 wax conijiart- 
meiit, where a woman i(aU the wbrkersj^ in the Avax dopurt- 
inent are fonrales) cuts it, in an appropriate cuttipi^-inachiiu^, 
into the required lengths of oiu*, oikj aiwl a half,*or two 
inches, Avhioii fall into a bo^ bemsath. . W^heti tlic^ hox is 
full, it is placed aside bj the cutter, and an.ein^^ty one 
aubatituted for it. At the ringin',^ nt' a bell in the compart- 
ment below, the full hoxea are einptiod iuto^fhe nv.)atli of a 
spout, which conveys tliem down into the so-called 
wax-match room on tlio ground floor. We foliiow them 
downstairs, and oiitiir tlie same room with them. We TiiTd, 
in this room, which is about uineh" feet long by twenfy-fivo ' 
wide, six rows of girls at work. They arc all working at 
lienches, with troughs before them iif this one * 11 : 111 ’, and* 
tables ill tlu^ other halt* of the room ; every row is formed 
by about twenty girls, Avliioh givas abefut 120 girls for the 
room. The girls, with troughs beJore them, lilled with the 
vesta tajiors, are engaged in Jhrminf/ the l.atter for dipping. 
This is done liy ranging the tapers on lynTovv slijis of hOard 
with lifty notclies in each of them, placed at regular distances 
of about a (piarter of an inch, wlfich is effected by the girls 
with marvellous dexterity and rajiidity. K.aVli board, as it is 
filled, is puslied into the frame. Sixty bormls, of oO vestas 
oacli, complete the frame, which, accordingly, numhors rlOOO 
alfcogethm*. As soon as the frame is lilled, tluj girl taices it 
to the lower tMid of t he conipartnient, to haml it to the fore- 
man, who enters it against her name on a slate, all tlu* 
haiicls in JMessrs. Letchford and Co.’s emjdoy being pie<,*e 
■workers. Tliere are several little boys engaged at lids end 
of the wax-match compartment, vMioso occupation it is, front 
morning to night, to carry each of them two of these Irames 
to the so-called dipping arcade, and bring back from the 
drying-rooms two frames of tlio previous day’s dipping. 
But, as the process of dipping is t he same for wood matches 
as for w\ax inatch^, it Avill be the better way to first bring 
the former up to thfs sthge of manufacture?. 

The wood matclies are made at IMessrs. Jjelcliford’s of ^le 
be^ Quebec pine jiiijiber. The splints were formerl}'^ cut on • 
the premises ; but it has since been found more advant/igeoiis 
to procure them direct from the sa^t' mills* 1[)y wliiA means 
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the greatest latitude of selection from the very best ]jlo'?es 
of timber is aflbrdtjd. The saw milk supply them in airciilar 
bimtlles of 20tK) to 2500 splints, of siiilicient length each to 
be divid(>ti into two separate inatcbes. Tli*?se bui idles are 
first taken to the parafliTt dipping slepavtmeiit in the rear 
of the buik\ing. " " 

'J'his^dopartinent consissts of a stori/ig room for splints, in 
whi(?h the bundlos.are first scorched at both ends on hot 
iron phtes, then pitched thronglj^a window conuniinicating 
with another <*oinpai'tinent, in whicli ten or twelve pans are 
kenfc lilled witl^paraHin melted Iw steam. The healed ends 
fil' tlie splints greedily absorb the melted parailin, so that 
the proc(J 2 S of saturating them takers only a i’ew seconds. 

*Tne dij)pcd Imiidlcs ai‘e now taken to the great wood and 
box department over the way, which is 170 feet Jong, and 
three, stories higli. Jfcrc they arc put in a circular frame 
* of corresiionding si/e*, and .divided into exact halves, by a 
circular saw woilced by steain-xmwcj’. 

lleforo following tlie [i^allin dipped wood match to the 
framing (h?partmout, avo inay as well at once dismiss, in a 
lew ‘.voi'ds, the hox-inakiiig operations, t^c., carried on in 
this' part <isi' the preipises. The wood used for making the 
matcdvhoxes is the best spruce. The boards aj*e shaveLl. into 
thin sliees, by a travelling plane, rim ning on a »sinaH rail- 
road, and AVoVki'd by sttiam-pow'cr. The slices are thmi cut 
by othi*r machines into the requisite lengths and liroadths 
for the A'arious ])arls of the box for which tlicy are intended. 
The part which is to forin the principal body of the box is 
stamped in a wooden frame, Avith iron knives or slampt'rs, 
Avhich serve to break the grain of the wood for heudiug. 
Every hit of wood has the letter L stamped upon it. There 
are several otlier operations carried on in tliis part (sf the 
buil(lin.g, such as the mabing of spiral pipe-lights, for in- 
stance, cutting reams of ])aper into strips by a guillotiuc- 
jnachine, ready for the box-makers, <fec. ' The boxes, how- 
evm** are not comxdeted on the premises, hut the materials, 
fully x)ri'[,vired, are given out to women to linish the boxes 
at’ home. This part of the business alone occupies about 
200 hands, exclusive of those engaged iu the building. 

^iie steam-eiigiuo, of some ten or twelve liorse-powor, 
Avhich works the whole of the machinery supplies also Jbhe 
steam f^r the meUiugand other operations carried on i if the 
XArincipiu buildiifg^ so that fires are now altogetlier dispensed 
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with in the latter, except as regards a few stoves for 
warmir^g purposes in the fi^atying rdoins, as the hot water 
pipes, by wl\i(‘]i the entire factory is warmed, liavc been 
ibuiul insullicieyt td heat these immense rooms to tlio pro- 
per degree Vor the worJ^ carried oa in them, wdiieli rcqiiirts 
very •supple lingers. • * . 

The paratHii dipped splints are taken to the ■frood-inatcli- 
framing department, which consists of two innnense rooms, 
each 70 feet long by and very*high, w;ith•^;]^ulting 

roof^ plenty of light, arfd the most perfect ventilation ; 
Ayliitdi latter, indeed, is most thorofighly provided fqr in every 
part of the premises. In one of these rooms, which iiiljifM 
each other, there are about ISO girls, in the other rfibout 180 
boys, at work, in two divi-sioiiseacli ; ojiobcijig engaged, MA in 
the wax vesta room, in *• tVaming” the w^ood matches, in tlu>« 
manner already descrihed ; the other, in boxing the per- 
fected article. Of this latter anon, as^ve) ^iuist, m the iirst* 
place, follow the wax vesta and wood inatidies to the dip- 
ping arcade” at the upper end of the framing room. This 
arcade is about 70 feet long by 15 feet wide, and ;10 feet 
high, with open doors at both cuds, securing tbna a 
thorongli drjiuglit, w-hicli reduces to the lowest inijiiMium 
the danger of inhalation of ])hosphoriis fumes. The fact is 
wo remaijunl for some thirty minutes in this arciide, \vith 
the process of di])ping the matclio.s in the* phosphorus com- 
position going on briskly all the time on some tcii slabs, and. 
we really should have been rather at a loss to gue.ss the 
occu])atioii of the workmen engaged from any lunts coyveyed 
through the organ of smell. The lighting composition of 
chlorate of potash and phosphorus, which was formerly used, 
has bet?ii entirely abandoned by JMessrs. Lctchford, who use, 
inste.'id, a phosphorus composition their own, which it 
W'ould not be proper in us to iliirulge. '.riiis coir. petition 4s 
spread on slabs, kept at a certain temperature by liot wiiier 
beneath. It is levelled on the slab by mcajis of a roller, and 
gauged to a certain deptli, about one eighth ()f an ijicli. In 
some factories, the clumsy old [iractice yf dipping t.j^ie matches 
in the himdle is gtill pur.sued, wdiich makes tluj splints stk*k 
together, and produces uncertain lighting “heftds,” besides 
increasing the danger of accidents. Tho flipjxMl frajueSTuro 
now placed jn the so-called drying-rooms, a number of brick-, 
built, lirc-proof ’arched double vaults, wdth double iron 
doors betweon, running from the ftippinj^arcadoy^iud lined 
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on both sides with racks, on wliich tho frames, with the 
ve^stas, matches, vesuvians, Sir.., are placed, tho dipped end 
hanging downward, to give the dippings the Sj)li('rieal form 
wliieli liquid bodies liave a natural tendency to assume. 
Many; and most etjieaciods precautions are taken here to 
guard againn’t the danger of lire. The iioor of the drying- 
room is covered with a'* layer of sawdust several inches 
tliick, vfhich prevents the igiiition of matches accidentally 
droppcxl' from the frames and trodden n])on, and alVords, 
besides, an excellent agent, ready at hand, for extinguishing 
partial kiidlings of frames, by droj)ping the ignitii(l ].)ortion 
niri;t)*iit. In the event of a wholesale kindling of all the Iraines 
in tho rooai, the following very simple, hut most elUcient, 
method of stilling the threatening danger in the hud is re- 
sorted to : — llicre are, as already stated, double iron doors 
between the two compartments of each douhle vault, and 
' tlie same betvveor.i tlm Vaults and tho dipping arcade. The 
air and light are admitted through a stpuire hole iu the 
arched roof; over etfch of these holes is kept suspended an 
iron trap littiug air-tight into the opening By means of 
bolMuindles, outside the vaults, in the dipping arcade, tho 
trapis may bo Jet thnYXi at a moment’s notice. Well, Avhen- 
ever ti,tire of an alarming character breaks out in any of tho 
drying-rooms, all tliat the w'orkinen have to do is to shut the 
doors and let down the traps, when a brief R])ace of time 
will siiltice to put an end to tho conflagration, for want of 
air. On account of tlie exorbitant premium demanded by 
tho fire insurance ofliccs, IMcssrs. Lctchford prefer being 
their own insurers ; and every reasonable precaution has 
accordingly been adopted to guard agaiust fire, or to eoiillnc 
any outbreak of it within the narrowest possible limits. All 
the ceilings, throngli^iit the premises, are lined wdth iron 
plate, for instance, and the»»coinmunication between all the 
important parts and rooms of the works is by double iron 
doors. An ample supply of water is also secured, by the 
main ruimiug all round tho biiildijig, with j)lugs almost 
everywheue, and hose attached to them. The main carries 
to a tank on the roof at the otlier end of the building, which 
holds 2000 gallons of water, and there are also numerous stand 
pipe's. As we are still about the dipping ami drying rooms, 
we inajr as well dispose, in a few Avor;ds4, of the llaini^jg 
fusees aijd the vesuvians, which are manufactured much in 
the same ^xay as Vuc matdhes. The splint for the vesuvians 
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is oylintlrica], liowovcr, and (li])ped at both ends, iirst; in a 
composition of charcoal, nitre, •<&c., tlieii in a ])liosp]H)riis or 
lighting composiiloij, slightly diilerijig fj-oni tlinl; iis(‘d ihr 
vestas and viatchcs. TIio tlaniing rn/ces are dipped only at 
one end. • * , • " * 

.All tlio eorfipositions used by tbo* (inn are iuadj> in aiiotlier 
cjoinpartim.'iit, adjoining the dipping* ai’caile. Tlie compositions 
are melted here, by stoaiii, in a niimbgr of pans fet into 
galvanizediroM troughs rtiyning aloiigsith*, the ^^l(li!sT • (lino 
is general binding vehicle used for all llie composif ions. 
T4ie lighting or phosphorus composition is^ prc|)»*ivd. in a 
separate eompartinent, by two men, thoroughly ac([u;!.i»ff(r 
witli this branch of 1;lio business* aiul with I'very irt'asonahlo 
sanitary ])n‘ca(j I ion. * • 

Tlie vcslas,maiciics, fusees, and vesiiviana, are nowiiually 
taken from the drying room, one day after dip])ing, to the 
|)rop(*r framing and box.ijig rooms, wluTfi th^y ai'O ilej>osited 
in slate compartimjnts ready for the boxing girls ami l)oys, 
who remove the matehc's most dextronslj' and expeditMuisly 
from the frames to the boxes. As every row numbers lifty 
vestas or inatches, the Ironbie of counting the mim herein a 
box is altogether saved. Tlie vestasare^put in japanned Uln 
boxes or fancy pajier boxt:*^, round and stpiare; the boxes 
contain 100, 2o0, etc. The girls have a hit of w<‘t Jlanncl 
lying on the bench before tlieni, which is ijuite siiHicient to 
extinguish tiie matciies or vestas that may kindle in Lheir 
rapid removal from the frames. The v(‘sla boxes are put in 
pai’ceJs of half-a-do/.eij and one dozen, and taken t(* the 
export packer's room, where they are packed in lin-lined 
cases, for export. A portion of them is taken to tlm wartj- 
house for homo consumption. The wood inatirhes are also 
* done np in jiarccls and takmi to the wllriihoust^ to ]>Mck for 
the home trade, thus conipleting af the front the worJ* com-’ 
menced at the r(\a.r of the ]>remiscs. 

By the cx<jcllcnt arraifgcmeiits made by Mos.sr.s. I<otcIi-* 
ford, the occupation of tlie workpeojile and children of hoth 
sexes employed by them, so far from heicig unwhol(*some, is 
actually rendered salubrious. As to the ehildren, all they* 
liavc to do requires only a little inafinal dexterity, easily 
gained by practice. These children and lads and lasses cayn 
— tlg^ smallest and least skilful, about 2s. 6d.,the best hands 
about 123. a week. VV’e were shown four sisters, froni 11 to 
1(5 years old, thus can earn aniong tfitfin soiifts 2os. a 
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week — ^rnthcr a nice kelp to a poor family. Even tlie.amnsc- 
iiients of these children are fiOiisiderateJy cared for,, a pliiy- 
j^round beiiif^ expressly set apart for tlieiii. The niinibor of 
hands employed on tin? premises ranges bctw^?ou 500 and 
Gl)0, besides 200 wqrkin^j’at home. » 

fjive some notion of the enormous quality of vestas 
and matches nuuio on the premiHea, we may slate that the 
wax tiifjor used for. the vestas' measures some GOO miles per 
■vveek,.oV suificiont, in the course pf the year, to go roiuid the 
circumference of the globe, aiid leave more than anij)le 
^(mgth tw stret^ih from England to America, aiul back again. 
Av>«ut 2.1,000,000 vestas are made per week, besides some 
00,000,000 parailin matches ! AVo cannot l(\'ivo the cstab- 
liSIi'ment witliont ox])rossing our most cordial np[)robation 
of the excellent manner in which the business is conducted 
in all its branches. A factory of this kind, placed in the 
'.midst of ‘a pow di'striet, is truly a very great beneJii con> 
fori’cd n|)on the neighbourhood. 


THE EAITIGATE PAEAEPIN OIL AVOEKS. 

Auout fifteen or sixteen years since, a thick, dirty-look- 
ing oily Jluid was observed llowing from th(j cracks in the 
sandstone roof of a coal-mine at Alfretoii, Derbysliirc. The 
atteiKioii of Mr. James Aroimg, wlio ]iad long been ciigagod 
in chemical inaimfactnrcs, was diri'Cted to the circum- 
stauco liy Hr. Lyon Playfair, and ho made a Jiuinher of 
expeviments with u view of utilising this liquid. These 
experiments resulted in the ostahli shin out of a factory for 
the preduction of lubricating and burning oils. After a 
short period, however, the supply failed, and the manufacture 
necessarily came to an end. This untoward termination led 
Air. A^onngto rcilect on the causes which had produced this 
natural petroleum, and to endeavour to ascertain whether it 
iionld not bo obtained artificially. .Er«n its situation in 
tljo sandstone above t(io coal, Air. 'Young \vas led to the con- 
olpsioii that its production xvas dependoiit on the natural 
distillation of the coal by subterra*ie;m heat; auck, on 
investi^jation he found that by distilling coal at a low 
temperature, hS' obtained an oily liquid in lai^e quantity. 
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.For tlio protection of this diseoverv he took out ;i 'patiMit, 
r.iid iiviji^K'diatfly proceeded to#i>sti;l)iish works at .llaLhirate, 
Liidit liij:t)\vsliivo — lliis localily liavim^ been selected on ac- 
coLUit oT t]|o e.vstL*ioc of tijo Boghead coal-iniiies in the 
i}7iinedlMto ijei;^hbourlik)od. FrolTii llys small bei^i>iiiii*L; 
thia’tr has rapidly been developed olu? of the lari^est ciieiiiical. 
liictories in the kingdom, with wdrks covering tw(a*ly-llve 
lu-res of ground, au<l furiiislfing lucrative employ ifient to 
upwards of (iOt) men. • ^ • * . 

Tlie establislimoTit <7f thTs factory fiirni.died a convincing 
rvply to those pseLido-philant]iro])isl;swho bt^wail tUe<ieelino 
of simple pursuits retpiiring unskilh‘d labour, and tiiftfiv 
tiiat the dev'eJopimmt of tlio inannfm.*turiiig ovc}»tlic agri- 
cultural system is the haiie of the country. Wher.i*tt»e 
J^iralliji Works wtTo lii*st established at Jjathgate, the • 
village was chii?fly occupied Ly hand-loom weavers, whose 
avm'ago carnijigs ainonnte<l to about (ft. p#r week, ^fliese * 
AV(?avers have now become the intelligent worK'men of the 
factory, tlicir earnings having been tr<‘111ed by the change; 
and even the unskilled labourers receive inoi‘e than double 
the previous average (?aruiiigs of the district. • 

The ParalUii VV^orka are sit\iated nhQut a mile from tlie 
Bathgate {Station on one of the railways which co^niect 
!hk!i II burgh and (Glasgow. hVonI the numorous chimneys 
and tlie smoko arising froiu llie n^any furuftces i\'(:«uire<l for 
the disiillatioii of the oil, the whole place forcibly reminds 
the .spectator of the “Black (-oiintry” around Birming- 
Jiamjau illiision that the smoke-bcgriined appearance oi' the 
workers materially tends to strengtlieu. Jn a vohimt! de- 
voted to practical and applied scicjice, the .-esthetics of the 
subject are, however, out of ]dac*e,'aml tlion.vfore I ^vill pro- 
ceed to (h'seribe tlie general details of the maiiiilacture. 

Tlie Boghead coal, as it is brouftlit to the works, is^i dull,* 
hard cannel coal, in masses of consideralde size. .It is ro- 
fjuisite, in the first instance, that tliese should be brokerr" 
into small fragments eapalde of being eoiiveuiontly intro- 
duced into the retorts, and of being re^dil}- and i^iiforniJy 
acted upon by lie#t. To accomplish this, the blocks arft 
thrown between two revolving tofltlicd ^cyliiulcM’s, con- 
structed oil the same principle as those of aT)one-miil. 
tliGsj^ turn round, th<i teeth crush the hard masses of coal • 
with a horrid seriinehiiig noise whi(di makes one shudder to 
thinlc 01 the •inevitable fate of Avorkm 011*^11] ling •between 
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thorn. This, liowevor^ is a contingency that cannot happen, 
lor the opening into which ilie coal is thrown is pyrposely 
inadc^ so small, that such an accident is^impossible. 

^ On passing down to a lower level, the cruslu'd coal ia seen 
falling out IVoin between' the rollerif, and a‘ small stream of 
water luay ,bq observed playing over it, to ])reTent, as far as 
practicable, the hihalation of the dust by the workmen. 

The crushed coaj ia then laden into large barrows, which 
are iirwriedifttely run n])on alioisi^ that raises tlunn to a level 
with the tops of the retorts. Arrived at this point, a self- 
-acting break p^’ovents their return. 

" retorts for distilling the coal are per])endic*idar tubes 
eleven lt*et in height, four of thtan constituting a set. 
'J'^hese are biiiJt into ojie furnace, and charged by a single 
workman. The iij)per ends of tlie retorts, wdiich project 
considerably above the platform formed by the tops of th(5 
fiinijKu's/’are ca<;h closed by a conical hop])er resembling a 
eommoii fiiiiuel witliont its narrow tube; the opening of 
the hopper into tlVo retort is closed by a spherical valvt?, 
which is suspended in the retort and pulled up against the 
opening by a. eiiain worked by a counterpoise. This simple 
cofitrivance is rendered sulHciently air-tight by a handtul of 
sand^being thrown ijito the hopper. When it is wished to 
re-charg(! tlu! retort, the w-orkmaji tills the hopi)er with the 
broken coal, and then depressing the iroji chain, lowers the 
spherical valve, when tlie eontcMits of the hopper fall into 
the retort, tlie opimiug being immediately closed again and 
Intedi by a fresh liaiidbd of sand. bVom the (jonsti'iietion 
•of the retort, tlie coal is gi'adually lieated as it descends to 
that part of the tube which passes through tlic furjiaco. 

On passing down from the elevated platform foiMued by 
the range of furnaces, wc arrive at the bottom of tlie up- 
riglit nctorts. These pas^ completely through the furnaces, 
and are closed below by dipping ijito shallow pools of water, 
that form air-tight joints. The advantage of this arrange- 
ment is evident : the spent coal from w'hicli the oil has been 
drive?!! aft* as it paGses through the hot part of the retort 
gradually dcvscends into the water, and isj from time to time 
raked away bel^w, the coal from above descending as it is 
roniovcd. Thus the action of these retorts is continuous, 
and the distillation goes on uninterruiitedly both night^and 
day. he w’^asto refuse or spent coal from the retorts con- 
sists of about o‘ne half carbon, the reraaiiider’being mineral 
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jTiattor. As this refuse is not well aclapiod foi* fuel nor 
litilised^in any way, it aceu ululates ^iu enormous mounds 
tluit (‘over several acres near the works. Oju? of tlu*si^ 
acicidentalh', (^an^ht lire some time since, and e(mtiniied 
fiinouldering for more ^lian t^vclv^ nn^^ths before it burnt 
itself 'out. • * . 

TIkj vapours wliidi are prodiiedd in the nVtoris *are all 
conducted, by iron tubes to flie inn in. c^nidoiisers. •These, 
like the ordinar\" oondcn» 0 |*s in (‘onl-j^as works, «oii?Tiiit of a 
series of ii'on syplion |)lpeS frt'clj’^ e\pos(.'d to tlio air. Jii 
passliij^- tiirou^li these pipes, ihe vapours^ omdiiHise into 
lii]iiid, :i very iiiconsid(3rablc ])orLion escapini; into a 
liolder as ineoiuleiisible ^as. It is Ibis result, S(Ji» dill event 
fj‘(.ini that obtained in the ordinary gas-works, tliafi mftrfts 
f the great value of Mr. Young’s process. .In tlio gas-wi.u'ks, ** 
a high tempcmtnre resolves the (!oal into iiK'Oudensibh; gas 
and coal-tar, the latter beinga li(jiiidbeatior4.haii Water. .In • 
tb(? I^arallln W^irks, a eoiuparat.ively low bunperaliire, 
gradually applied, furnishes an inllaminitble oil lighter than 
water, witli so small a portion of iiicondcnsibJ(? gas that 
priudically it is of little eonsidcration. * 

The crude oil prodiu'od in tlu? lyimeroiis stacks* of 
furnaces by the distillation of the llogliead coal is conveyed 
by means of iron pipes to a gcflu'rni restuToir ; tliis is a 
bri(3k tank siiiik in the ground, and (‘ajiablo of containing 
do, 000 gallons. The crude oil is a inivl ure of variou-s siib- 
slaiK'cs, some of wliich are very vohitih.*, and give ulV iii- 
llamnialdo vapours even at the ordinary tcunpcn’atiirt.^ oi’ tlu 3 
ntmo.sphere. In ordtT to guard against lire, this tank is 
covt?red by a low sheet-iron roof, in the gable t;*jjds of wliieh 
are t\Yo iron doors: these are not Iiingt'd, but drop like an 
antdent portcullis, being held open by lojig iron bars, so tluit 
should the liquid in the tank be(t)ine ignited by an^ acci-' 
dent, the workmen, by indliiig away the iron supporting 
rods, could drop the doors, and so enclose the ignited oil iir 
an air-tight chamber ; and, as if to make a.ssnran(re doubly 
sure, a pipe from one of the largest *team-boil(y*s iji the 
works is carried tlyough the roof, and a jet of steam caw 
thus, at a minute’s notice, bo caused 40 piavon the surface 
of the oil and assist in extinguishing tlie combustion. * 

this, the mor^ open, part of the w^orks are situated the • 
tanks for the storing of the refined.oil. These are circular 
iron vessels, covered with conical roofs ; in'S'ize they* greatly 
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surpass tlio iieigliboiiring cottages, and present somcwliat 
tho a|)[)«?armicc of ordinary «gasom(;tc*rs, witliout tlio sur- 
rounding Iraniework. Tlicso tanks weye coiistruded in tlio 
iifst instance of cast-iron plates conn ectcd bj’’ screws passiiig 
lb rough the broad llaiiges snrroinuling each plate. So 
great, bowevor, is the penetrative or diirusive'* power of tho 
parallin oil, that it was found impossible to render the joints 
tight by scrcArs, (‘onsocpiently riveted wrought-irori tanks 
are iu:w cruployed as reservoirs, • Each of these tanlvs is 
capable of holding about 100,000 gallons of oil. At tin* 
Jjnic of ' nty visit tbe aggregate <juai.itity of oil in stoc k 
aiiftV.uitod to about 1,000,000 gallons, — a quantity snilicient 
to dispel Ihe darkiie.ss in many hundreds of thousands of 
homes (lurin': the ensuing ^Yinter. 

■fhe crude oil as iln:it oljtained from tlio coal is a dar]> 
cdonrod thick li(\uid, containing all tlui products of tho 
ilcstructivo distillation of th.e coal. The iirst ]n*o(‘(‘ss (»f 
pm*tlicalion il undcrgoc's is simple disi illation. Thi.s is ]K*r- 
fornted in cylindrical iron stills of enormous size, weighing 
about iivo‘ tons each; in these it is <iistilled to dryness, lh(j 
supdrabundaiii carbon that it contains being hit in tlie furm 
of *a shining black ^‘oke. As it is necessary to clear ojit 
111 is “oko after ('acrh distillation, t lie retorts are made to 
open at the ends, so as to admit of its removal. Tiio cokc', 
which is as manly as pc^ssihle pure carbon, is employt.'d as 
fuel in snme^ of the numerous furnaces of the works. Erorn 
the necessity of lu'ating theses stills to redness in order to 
drive/ oif th.e whole of the oil, they are subject to a gn'at 
amount of wear and tear; coiiserpiciitlv, the (.*osL of their 
j’o placement and r(q:)air <jonsti1uics an important item in th.e 
wtu king expenses of tho factory. 

'fhe vaj.u)ur arising from these stills is cooled by being 
conduv'UMi along ii-ou ])i5)cs passing tlirough largo 0 ])eu 
..flanks surdv in the ground. Thesci tanka have a very snuill 
stream of water llowing through them, whieli answers the 
purpose tvf kc'oping tho pipes cool, the specific lieat of the 
])M)*fdrhi ^jil vapour ‘'being very small, and couscquejitly re- 
quiring liut a inodciratc amount of cold wnter to condense it 
into the liquid slate. ' 

'Vluni this first purification by sirnidc distillation has 
been etiected, the oil is further purifisd-by being acte^- on 
by sti’on.g oil of vitriol er sulphuric add. As this, from its 
corrosive act Lon j is a dangerous and, therefore, CApeusive 
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ir.aterial to convey, it is found more economical to ])rodut*c 
it on thjs spot. Consccpienily^the Bi/thgate Works include 
ii coiiiploto ap])aratjis for its maiiulhcture : lljcro are fur- 
naces in which li¥rge quantities of sulphur arc burned ; va§t 
leaden chambers, in which the fbiues, mixed witli those 
arisin’g from nitre, are condensed into tlio li(jnwJ aci^l ; and 
ling(j glass (‘vaporatiug pans beddetl in sand, iJi wliicli the 
prodiu'o is concentrated by Beat until, it cptlains The re- 
quired strength, wliich is ii^icated by the speciim gravity of 

•In order to ensure an adequate iiiixturc ot^tho pifrailin oil^ 
and tlic sulphuric acid required to purity it, both are alhlfft'cl 
to jlow ill tlie rcipiisito proportions into circnftr tanks. 
Each of tliese contains a revolving stirrer, w'hich Ihrows'ilto 
Avhole into great conunotion, and l-•ausca the intiinatis mix- 
ture of the two liquids, spite of their dillereiit specilic 
gravities, tlio acid hi‘i ng double the A\ oi^ht M' the oil. Tjiis 
Mfhnixtuj'e is continued for about four hours, wJicn llu'. eom- 
hiu(?d j'luiils assume a beautiful opaqu?) green app(,‘arancc. 
Oil being alloAved to rest, the impurities, Avhicli arc charred 
and separated by tlu^ action of the oil nl: vitriol, siibsidt? to 
IIk' bottom in the form of a dense, bVick, heavy aciil tar. 

this is not turned to any practical it is requisite to 
get rid of it in some way, as it cannot bo allowed to jadluto 
the nelgiihoiiriug ,slrt‘ams, and its aecumufatioii woiild be 
very inconvenient; it is necessary, therefore, to boil it to 
dryness, Avlion the solid residue is used as fuel. 

.In order to siqiaralj) the remaining impurities, amMliat 
poition of the sulphuric acid Avliich is left in tlie parailiii oil, 
it is next suhjcMrted to the action of a strung solution of 
caustic soda. This chemieid reagent is also prepared at the 
woi'ivs, a regular soda factory being in constant operation. 
Tliis soda is rendered caustic by qi?!cklinie; and after having* 
been used to purity tlie oil, is again worked up and re-usei^ 
over and over again. ** 

j\s thus purified, the oil contains four distinct commercial 
products, that require to bo separated from oacli otlier in 
order that each slioiil^l be made available for useful and eco-* 
iiomical purposes. To elfect this sepafation,^tlie oil is agjyn 
distilled. The first elevation of temporatiiro volatilizes tlie 
ligliier and more v-wlatile portions ; these arc collected sepa- 
rately, and when purified by a subsequent jjistillatiop, yield 
on condensatioji the Iluid known as naphtha.* ThisBaphtha, 
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however, dificra essentially from that obtained from ooal- 
tar; tin? pa ralliu naphtha hajf/iii" a ppoeifie gravifcvi.of ‘750, 
■vvliereas that j)ro(*iired from coal-tar ha)? a specitic gravity of 
'850. The paraillii naphtha is of groat value as substitute 
for spirits t'f tiirpontinOj ainl as a aolvent for India rubber. 
It is also hirirely used hi those naphtha lamps in wliioh the 
fluid {lesceiids down a long pipe from an elevated reservoir, 
and being eonverO^d into vapour by passing through the 
heated burner, jets out into a star-like tlaine. These lamps, 
Ironi not requiring a glass, nor Ixung oxtingnisbed by a 
^)Owerful? c-urre.nt of air, aro junch t'mployed by eoslor- 
n?5Trgers, and .workmen in railway tiiunols and similar 
localities! 

iVom its. great volatilily, tln^ naphtha does not require for 
its eYa|»oraiioii the heat of an oj)cn tire; it is therefore 
tinally distilled in a s(q3aralo hoiiso devoted to tlio ]>uTpose, 
the heat being ‘/urnished by tlm steam from a boiler sitiiat('d 
outside tluj building. On the perleet scqairatioii of the 
lighter and imm^ volatile naphtha depends the safety C)f t]u> 
huruiug oil. The freedom from danger whieli has always 
ohafaetovised Young’s paralfin oil, shows the cart* with which 
this i)recaution always been i)bserved at the Ihithgato 
'WVmks. 

The burning or [)aranin oil, which is the next prodnet in 
point of Aolatilitv, comes over at a eonsiderahly higher 
lomperature than the iiajdillm. As this oil may beregartled 
astht?niost important product of the factory, its properties 
dcm.iud nitiro than a mere (‘asnal uotieo. It is a clear trans- 
parent iluid, td’ a very pale yellow tint, with a slight odour. 
Its specitic gravity is *825, so that a gallon weighs aheut 
8 Jibs. It cannot be set on lire at common lomperat vires, 

requii ing to be raised to 140^ J/’ahr. before it is ca[)able of 
boing^inllamcd. Jh‘ofessbr .Penny has made an elaborate 
^ series (d* experiments to determine the relative economic 
value of Young’s Parafliii oil and the American native 
petroleumc-. lie found that in small lamps of the usual con- 
struction, tlio jimei'ican oil burned at an average rate of 207 
grains per hour, and gave a light eipial to 5’3<i sperm 
e!jndU*s of standard quality ; an imperial gallon of this oil, 
therefore, would burn 211^ hours, and would produce light 
equal to ll)'441bs. of sperm candles, j Young’s oil bu:rned 
at the yateof 254 grains per hour, and gave a light equal to 
0*16 standard candles, at which rate a gallon would burn 
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for 22G S Lours, and afford light equal to 2ii fJ5lbs. of 

sniTin. , t 

Tlio /(jllowing statement shows the foregoing results in a 
general form : ^ • 

' Yiuv^w’a Oil. /unsM-ic ni Oil. • 

Ouq \voi;^lin . * . S*,- U*. • 

Ono jL'nlItai luTrus . . . Ikihv.s 21 1 

Illuminating; powt'r of tlaino . «*:uitlles o'ot.) c.aii.Ilts- 

One ;;*‘:iiiu!i is ei|u:il to s]M'n»i . * 23*1)5 Vo.i. ^ 1^)* J i- los. 

ConipniMtivo oi'oiiomitr vnlny . 12.3 lOO . • ^ 

( ’ompnral.ivo illninin.af isij:^ 133 l(-0 

i>t’i?,Too oj' i!ilUiuim;il)iiil v . . 1 iV iJO ' Lo J 10 ’ t'. lliS’- 

• • * - 

These results afford conclusive evidence of tlu> ^:»:r-«'Vor 

quality of Young’s Paraffn Oil as a lighi-givinif mn.iei’ial. 
its ('couomii*. A^iliic is 23 jxu* cent, higher lium i!ie ffmTst 
American oil, or in t)iher word.s, a gallon of it is eoiuil to*" 
very nearly one gallon and a quarter of vVim^rii'an oil. 

it is I I’crefore manifest tlia}, from itsf.!o\‘*rato of (-(nubus-* 
iioM. and high liimiiiosiiy of its Jlamo.a swell as from Its degree 
cS inriammabilit^v, Young’s Patent P;u*ii1ilu Oil deserveiMy 
•rauks a.s the best il!n.unnatin<f inalcrial of this de.sfiMpl ion 
at presmil: sold; and it.*? superiority in these is 

owing in great measure to il:;:i ric!iiu.‘i«5 in ('.arbon, ami' its 
fi'oeilum from the juoro highly volatih^ and ijiilamv-Jibk' 
liquids. 

tlLe thii’d product in ])oint of volalilltA'is t!ie limivy oil 
used J'or inbricatiiig j);.irpose.s. T]iisoiHias Ijv'eii eMm'-ds'oly 
used in llio Jjancasbiro factories in lubricating l !*o hm.? 
machinery, and is jireibrred to sperm, on accou])!. «{' its 
isuperior lubricating FJualities, safety against: spont-.im'i'uis 
coinbu.stiou, and smalU.T cost. 

As originally obtained, tlio lubricating oil coidoains dis- 
fioivc'd in it a very considerablo propurtioin. of iiolid jr-raniiu 
Jn order to cause the crystullizift Lon of Ibi.s ]):\i’a!i‘tfi 
the heavy oils, a Imv temperaturo is r<‘([ui.:?ii<.‘. As ibis 
occurs iiaiurMlly only in winter, during tlie greater pari, oi 
the year an artiiicial refrigerating a]qniratn.s bi.*came imlis- 
peusabJe. formerly a maclnnc acliug. by nieaiis^of t iher 
was em])loyed ; byt, that has boon ciAtlndy siqx i-seded by 
:i most beautiful refrigerating iiistumment invented by 
Air. Jvi:r]\, tho resident engineer of tlie Avorks. .fiy {Jiis 
connivance the i^X'gssity of employing expensive volatile 
liquids is entirely obviated, their Ijlace being supj^lied by 
atmospheric air. It is diilicnlt to say whiTn is imt'ot to bo- 

IG • 
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admired — the theoretical perfection or the practical ofiicacy 
of this instrument. ^Iho detail of its consLi’iiciiojji would 
occupy too yivat a space in the present ariiclt>; but tlie 
principle oji which it acts is so simplh, that it is readily 
, explained. By the aciiorfof a pistoi) workinj^in anordinaiy 
cylinder, a i/piaiility of dir is suddenly and ‘forcibly com- 
])resscd* in !i separate vessel. liy this compression, tlie 
latent li'eat of the ajr is forced out, and its temperature in- 
staniant-ous.ly becomes very lngh^_v• raised. The heat of Ihe 
air, however, is rajiitlly absiraeti'U by contact with tlie sides 
of the cavity, wliich arci 'k(‘pt cold hy a stream of watei;. 
Tftr...x*oin].)ressetl air so cool(:d is then passed to tiie other 
extremity* of the containing vessel, and permitted to ex- 
In dojiJg tliis, it takes in an eeiial amount of heat 
' to that which it had lost by condensation ; and it abstracts 
this amount from the surrouiiding objects, cooling* with 
' great rapidil y 'A stream of brine wliich Hows thnnigli 
channels in the vi'Ssel. This stream of brine, wliiifh is inurli 
colder than frecziig:^ water, is euiployed to lower the tom- 
poratnre of tluj lieavy oils doVu to that point at which the 
pandlin crystallizes out. 

»Some i<h^a of ll\e elliciency of Kirk’s engine may be 
gained from a consideration uV the fact thal a sn.all model 
worked by band will freeze luercury, and that the working 
ma(.*hino at Baihgato ])roduces a cooling eJfeci cquivaiiait to 
two ions of ice tnery twenty-four lunirs, at a very small 
expenditure .of fuel. Tlie lieavy oils containing Die frozen 
parafin ari‘ next jmt into bags, when Die oil diaius away, 
leaving tlie solid parallln. it is diiiicnlt to imagine any 
more beautiful substance Ilian imraUiii: in its lii^iiid state, 
it runs like water, looking brigliter and more i ran s]ia rent 
than Die neiglilxmriijg tront-.streams ; as poni-od into the 
vcsscla,iii whicli It is to i^didify, it jirodnces the sound of 
Jill ling water ; and it possesses a high refractive power, that 
"'Tulcls groiitly to ihe beauty of its appearance, fu a solid 
form, it is tiu'. most elegant of all the substauces used for 
making (^anales ; Avbilst in its illuminating jiower it sur- 
passes even spermaceti itself — eighteen^ poxnids Jind a half 
of paraUiii caudles ji^iving Die same 'amount of light as 
tw'^mty-three pdumls of sperm, twenty-six of wax, twenty- 
• nine of composite, and thirty-six of ordin{,\iy tallow, llt^nce, 
though dearer iu lirst .cost, W'hcn Die actual illuminating 
power, !cmg duPatioii of burning, and whiteness of light are 
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tiilvcn into eniisidoirJ jon, it will be seen tliiit pamirin candles 
ai’ij ebiifiper tliaii eoniposiie.* Oin^ use of llio ])arainn 
eiindle.'ends will conjmeiid tlieiii to the ladies of the lioiihie- 
hold : II smijU piece of paralfiu added to aiareli will belV)iii|d 
to "ive a gloss and brilliancy of surface Jo the starched linen 
that (ran bo attained b^'' no otluT aililition. , , 

Having now j);Tsscd in re\ iew tfie various stages of tin's 
importaiit nnniuiaeturo, littfij now r<iinains to Go said 
respecting the mode in A\bii.*li the paralnn oil is th'st7*ibuted. 
AcrcidiMital \ it)le!ice in iram*it is bet lev resisied by wooden 
casbs than by inetalh’e v(‘ssels, and there fere; the hfi’ijier are. 
obviously the best menus of ensuring its safe coiiveyalTf'e ; 
hut the diliusi\o ])o\ver of the oil is so great, that'it r(‘adil^y 
[lenelrates Hiroiigli. tiie joinings of tlie slavcri*, .This incon- 
voiiience has been met in a- very ingiuiions iiianner: each 
cask receives a cc?atiiig of glao internally; this reiulevs it 
«|uit.o iinpervions to tlie oil, so that tla^ when in the 

jMJSsession of the rciailor bo storod without tlio loss 

and auii(»yanci> of leakage. 

Tho coo])ern go attached to the works is a large and ex- 
tensive (U’gani/aiion : net only are the casks made *aml 
glueilj but tluTo is a distinct dtparbinent; wlioro those 
returned to the worlcs are cleaned and re-glned; and Miero 
is even a iviachine for th(‘- purjiose'of serullbii’g the exterior 
of each, so that on its re-issue it goes f(»rtli in a ek'an form 
that is not objectionable in any warcbouse in wbicli it may 
be located. 

I cajiiiot conclude tlys Iiaaty and im])erllct fdcetcli of tin’s 
ierportaut branch of our cluMiiical manufactures without ex- 
pressing my thanks to J\tr. Young and bis jiartner Mr. 
Aleldrum for the very courteous manner in which the 
works w'ta’e thrown open to iny ins[)^ctiou : every [»roeess. 
was explained, samples of every ftage of the manuf?leliirc 
were ])laccd at my disposal for subsc([uont cxMinination, and,, 
the whole manufacture displayed with a freedom winch 
seemed to say — We have hero notliing to conceal : we have? 
no objection to our processes being kilown, aud^^ve wish 
productions to star*l j.ipoii their own merits. 



2id 


PItOVISJ.Oi' AND Sm’LV WOEKSUOrS. 


VISIT TO A PKO VISION, CIO AE,' AND VaiOLE- 

SALE GEOCEE'r ESTABLISHMENT. 

1 * * • 

'rjii: stranger wlio hf\A secai the cnennoiis “ stores” of 
jVew York, rini.1 tli? gigantic 'warehouses of London and 
Liverpool, hiit -wlio Ijas never Ad^tf'd our provincial inland 
cities ami towns, may y^iuilo at tlio notion that some of (‘von 
th^^ second and third rate among these might sm! 0 (‘ssfn]l Y' 
comjuice witlj tliose leviathans of coinincrce in the size, 
grandeur, aiul importance of tlieir mercantile (?s1al)lishments. 
Yet strange, t-^jcngli sucli an assertion may apper.r, it is none 
iLe 1 ess true, as Ave for onr oavii part had ani])le and con- 
vincing proof an'orded us on the occasion of a recent visit 
Ic) the midland and norihern conniu^s of liluglsind. 

As Avo tluuk that a dcst.'ription of one of these vast j)ro- 
vincial cinpo.viuina of tlu‘ grocery trade may prove, interesting 
to the roadc'r, wo have selected for the subject of the 
pn'sent article one from ar.iong tl?eni which, Ave l)c!i(ac, 
may fairly stajid as the highest typo of the class, being in- 
ferior in size and importance to few commercial Cot:.*hiisli... 
ments, u iiilst grgafly surj^assing iiu'st of them as a. w<n'k of 
arcliitcctung and .for the comidetenes;:) and convoijienco of 
its arrangements and appointments. 

'j'lu' eslablisluiiont iu (piestiun to which we v. ill now pro- 
I'eed f.) introduce ^10 reader is the Cnm:sj-: an-O l?aoviSio:s' 

WAKlJlOrSi], Sjsin'F \lS"n (’iClAJl V, AVI) 

'\Vn.oLi;sA i;K Gkockiiv STonn, of Mo.:srs. Lya^ts and >S'j:A r- 
loiii), C’amphell Street, Leicester. 

, Tlio premises coa^u* »l area of nearly an acre. Tlie build- 
ings stand entirely iu thoir own grounds. Tluw .form a 
. r.c;»;tangnlar block facing the Jiailway Station yard, which 
they adj(nn, and Trinity Street and Campbell Street. The 
frontctges nuasiire on llie longer sides ISO feci, on the 
shorter 11 0 feet in Jcnglli. The appearance of the buildings 
is extremely handsonie and striking, the style of architotduro 
commanding, yet simple and ch.aste Avithal. The impression 
produced upon the beholder is that of a lir.st-class palatial 
residence rather than of a commercial eotablishraent ; vet 
there is jiot ti siggle pai;.t of Ihe vast construction that is 
not thoroughly suited for tlu*- practical business purposes 
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ibi* which it is intended, tlius a (Fording altogctln'r a s];lendid 
ihiistimtioii indeed of how hard iuail:er-ot-faet exigencies 
of trado niM V be to the a^sihetie and the ])e;Hitil.Vd,‘ 

without iiyuriiig the one or detracting from the other. ^ 
The whole of fclio bwiidinga ar^ having been (nvciod 
between tin? years 1S5S .*ind IvSOg, in two ])y.i^.s, ])lans 
prepared severally by Mr.^Ordisli and by Mr.^JSheiiton, 
both of Leicester. areliitiH*ts, to wiunai tlfai, to\\ji — \vhi<*li 
besides ahounding in ^Ifuaous relics of nntiqiiirv,* is cta*- 
tainly one of the handsomest apd best bnill; in jl»e United 
•Kingdom — is indebted f ji* some of the noplest aftd chcsu-si; 
Oi its modern, constructions. Tin? first ]>art, fin’JTiTn’g a, 
(juadrangle, with covered court-yard in Urn f^i'uliv^ was 
ercctial in 1S5S from plans made by idr. 0;v!'^h, inariveif !)>' 
buldrcv.^ss of conei'ption and orighiality of design. it Is 
huil.t of red brick tlirougboiit, with rustic (junins ae.d stone 
dressings, enriclied on the side facing (.‘tflnpbeU S(rei?t by 
eight elioico niedallions, the work of Mr. Wiliiain J'\irmer, 
of AV^estininster Jij’idgo iluad, London, wlio has exocutial 
also all tlie oilier statuary einlicjlishinents that adorn every 
part ottlie struci uri'. Theiirst oflhese iiicdailious i-:i^)ws a 
ligure repivsciiting Geography, with ^.*oinpa.ss and gloljes; 
tlio second Kavigalion, with ship’s wlici.vl ; the third Ai ercii ry, 
wilh wand; ilie fourth diistice, \viMi swords ami si‘ales; ilu*, 
jifth Ooiuini.'ive, with bales of goods; thi? sixth ('civs, with 
wlical-ear and sickle; the seveutii, Td.inerva; ami the 
crighth, .I'lora. Tin', apex of the roof on the side facing the 
station yard is siinn.yinitecl by a very efegcnit, most^irt isti- 
cally designed and tastefully executial ligin’e of (.-omiMcrce, 
with horn.s of plenty at her fe<‘t, and holding a ship’s riiddej- 
in oiui liaud, a Aleivury’s wand in tlie other. 

Tills part of the l.niilding, whicli is lour stories higli wiUi 
the basmneiit, contains most of tlie sUirerooms, olIlc^s, work- 
rooms, <tc. The covered court-yard, wisii’h is adorm-il b^". a 
jiaud.some mural fountain for tin*, beuelit ol‘ the work-pi'opli^ 
(finploved on iho proinises, is jidmiraliiy adaphal and hi led 
for loading and unloading goods in alt weathers^ \Vc saw 
a largo weighing •uii, chine iii cauirse of erection in the yard, 
inteiifled for weigliing liiiavy qiuintftiea ofi agricultural and 
otlier produce, up to tivo tons weiglit. • 

^'hese ])remiscs, although very large, were soon found :iu- 
snllicient for the growing requirc^neiits^yf the ri^ndly in- 
croasing business of the lirm, and in ISGl Mr. lipiiry 
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Sheiitoij, the gentloinau already iiieni ioiied, was inslrueted 
to make those oxtensivo acLiitioiis which now form tius 
second part of the structure. Tlio dii|i(.‘ult task to make 
these additions harmonise with the drigmal .(^uadranjiflo 
, erected by AFr. Ordish hj^ been most triiim])]iant.ly accom- 
plished by -M.r. Shenton,— a success which' reflects the 
higlicst credit on the artistic taste and skiJl of that gentle- 
man. ’ •» .V 

The ndw buildings consist chiofl^y^of stables, coacjh-houses, 
h arm ‘ss- rooms, granaries, store-rooms for hay and straw, and 
a variety «f oliicos, and arc designed to altbrd increased t;oii- 
vehiv>.u’C for transacting the various branches of business 
carried ojivm the premises. 

The approach to this part of Ihe building from (.'amjAa?!! 
'Vitreet leads through a very handsome arcliway, with oriia- 
niental double gates of wrought iron. The archway is sur- 
inountcd by a splend'ld ‘group of scnlpturi*, cmbltMuatical of 
the commercial entorprise of this coiiulry. 'flie centre 
iigure is Britauuiai leaning on h<u’ sliiold and holding in her 
right hand a gilt trident. This central iigure. is supported 
on oiie aidtJ by a statue of (^ommcrci*, on the other by a 
statue of Agriculture. Various emblematic accessories are 
most jtastol'ully introduced, the eiitirrj com])osition being 
treated in a highly artistic' manner, reflecting the greatest 
credit iipoji Air. ’Farmer, who, as already stateil, designed 
and executed the whole of tlie statuary embellishments. 
These double gates have Jiiost elegantly designed panels, 
■with gilt embellishtnents and monogram of the iirm w()rk(?(l 
ill the centre. They are surmounted by hiindsomo chevaiix- 
de-frise. On either side of the archway, and conneciing 
the new with the original building, runs a massive and 
elaborate cast-iron railing, with gilt ombellishments and 
monogmn of the firm wofked in, to correspond wdtb the 
gates. Tlie large open court-yard, to wdiich the gates lead, 
is 'paved wdth granite; the scweral ofliccs, <fec., are reached 
tlu'ough it. .‘Vmple provision is made hero for an unlimited 
supply of .water, which in case of fire can be thrown over 
every part of the building, through a largo hose attached to 
the stand-pipe connected with tlie main, and w'orked by an 
appi’i^priate engine. At the top of this open yard is a 
Covered yard, which is spanned by a triple arrangemeuttof 
roof, the central portioi^ being formed wdth semicircular 
iron ribs' iind glafss, and having on each side m triangular 
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roof, also |)artly gla/ed, the entire roof provided with ample 
jnea)i.s (if The luMg^lit froiAitho lloor l;o tlu.‘ ci’owii 

of the arch of the ro^f is about forty ibet. A c.onspicuous fea- . 
ture is the glazed entraiieo to the oovea-ed yard, wliicli looks 
a s}»ecioa of Crystal Ih^lace on a Small ,scal(‘. ^J'h(> coveird ^ 
yard'is amjdV supplii'd wilh water- works aiid»])iping, as it 
is (.‘hicily intended to be used by tlie stableineiflbr washing 
the hoj-ses ajid vohkdes under proper slielici’ from the wea- 
ther. Then? is a inaehfr*^ in ihe o|)eu yard 4br ''splitting 
beans, (anishij]g oats, and eultiug ehalf. 

• Th(* building fronting Trinity J)tre(‘t is eoiitifliiation of 
the old warehouse. It is tenninated by a cirtmlar c»#ruer, ^ 
siirinr)iinl(‘d liy a heniitifiil slatuo of Lulustry, with spinning- 
wJieel, distaff, and spindle, which it may be .reijiarked foi^iis 
a happy allusion to the method by which the stajdc maiiu* 
factinv of Jicieester was partly carried on prior to the iu- 
Yonti-.m of sicam. Tiiis corner of th(‘*hu lading Vh occupicct 
as a dwelling-liouse by the over-looker of the horse and 
carriagi? (h‘partment. The whole of thb Jloors on this front 
of the huilding an? built fire-proof on the princij>l(j of Fox 
and llarrett’s pat(.*iit (rolled iron joists and concrete).* 

The cofieh-lions(!, harness-room, ani stables corri‘S|h>n(l 
with the general plan of tho premises, and the perfoc't. (jrder 
and method ob-served in every dbjmrtmeut of this most ex- 
tensive business is found to prevail etjually in this branch of 
the woj’king arrangements. Thus we find in tho harnos.s- 
j-ooni a si.‘j)arate place, with the name printiul over it, 
for the hanufss of of the travellers (;m ployed 4>y tlu? 
linn, who visit evi'ry part of th(» United Kingdom. The 
harness-room is litted by the St. Paneras Iron W ork Com- 
pany, Ijoudon, with brackets and evtuy otlier modern 
aj)plianc4\ 

Several vans and carts are iift‘d by the firm to iicnd ont 
goods withiji tliirty miles round Leicester, iloyond tliat 
distance the usual modes of conveyance, per rail and canal, 
are resorted to. The stables, which all'ord accommodation 
for fourteen horses, are fitted up by the St. Paacras Iron- 
work Company with wrought iron Blandiiigs, enamelffed 
mangers, Minton’s China tiles, and(?v'erv tether nioderi^coJi- 
vcnieiice and improvement. There are five loose l^oxea, 
a iJliree-stall stab4e,»and a six-stall stable. Looking over thfc 
way, to tlie opposite side of the }^rd, we observe^ two loose 
boxes unoccupied. On iiiciuiry, vve liudlliese to bo intended 
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to serve as hospital stalls for siok horses — another j^roof of 
the truly admirable complefeness of the arran;;i;( agents in 
every Lrancli and d(‘partmcufc of this vart cstahlisinnent. A 
]a,r^e room over the horse stables is applroprrated to tiui 
])ractismg of a most^oilici^uit brass band of fourteen members, 
all of ijjcm .gentlemen in the em]>loy of the lirm. Tin; con- 
ductor of this hand is ilr. Ifeiiry JjCieholsoii, of Leicester, 
the celebrated* ihitist, well known in t lie metropolis as a 
perfonner at the Exeter Hall coj^cfcrts. . 

^riu^ vonlilatioii and al] other sanitary arrangements are 
most perfect Ibroaghout every part of the Imildiiig, aiTcl 
CLicii iioor is most amply ])rovide(l with lavatories and other 
conveniences for the use of the work-people. 

^Having tUnii glanced at (he architectural features of the 
'"building, wo will now proceed to pass in l)rief review' the 
several l>ranches of business carried on in this jiiodel es- 
'’ta1)lishmenfc. ''' 

The business of Irtfessrs. Evans and Staiford is divided 
into throe h'cparato ’and distinct departnienti?, (?IipCi3(?, 
j)rovisionM, the manufacture of cigars, and the w'lndesalo 
grot*^ry trade, 'rhe ex(.‘cutive brancli of t'acm of these <le- 
partiiUMits is under i?\iosu[)eriiitendenc{j of a special, manager, 
by which arrangcineiit all chances of confusion are 
eilectively guarded agaitud. The administrative of 

the whole business is under the direct management of ^hc 
■partners, assisted by a stall of book-keepers, invoice-clerks, 
who have a separalo olTice aj)pro])riatcd to them, pro- 
vided^'with all modern iakprovemenls/nid ap])liauces. 'j'his 
ofiice is on the ground lloor, w'liieli contain.^ ;ilso the private 
ollico of the lieads of the linn, a most coiiiforlahly apjmiiited. 
waiting-room for customers, a spacious sale-room, and, like 
the basement and the n])per Hour, an n])parc?ntly inlcnnina- 
blosuit'of store, iveighing, and packing rooms, ite., most of 
them of the largest size. There W'o Ihicl enormous quajiti- 
ties of honie and American provisions, seeds, meal, and 
every conceivable variety of grocery w-ares, siurh as teas, 
colfeciS, occoa, sugar*' spices, fruit, coiifoctioiiery, &e., aiidan 
endless list of sundries. These goods., are i)artly in. casks, 
bales, &e., as imnorte<t, partly ivcighedand ])acked ready ft»r 
the* vecpii remen ts of the retail trad(j supplied by the iirni, 
* or in process of iveighing and packing. ' ** 

The linscnient„story iiinore especially a])propriatGd to the 
storing of cheese and other provisions. Tlje cuorinous 
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qiiaiititips of articles on stoclv iicre, parlicularly at the 
time tiii'tlie two {^irjafc aniiiia'l* I'ii'iia'ater cljccse fairs, s(H?m jo 
tax even the \er}i considerabhj capacities of these most* 
spacious R1sore^f. There arc hundreds upon hundreds of Urge 
au<l small Leicester, •Stilton, Ijerhyt Clieddar, Cliesliire* 
Wiltshire, American and otlier, cheese. The UMCi'steiv, 
Stilton, Derby, <fce., are tlie.clioice.jt samples selei:te(l from 
the best dairies. It may bo mcaitkmed herc^ ni pci.j- 
.svo'i/, that tlie samples cheese sent by t!ie iffm* to tlie 
International lil.vhibilhm of lav?, year iiUracled gi.ai(.M*ai 
ntteiiLiou. An lecport trade is carried oifc in these several, 
varieties t)f clu'ese to Genmiuy, ( 'anada., and even a>^a!’ as- 
China. “ . • . * 

Among the other j>fo visions we may inrorf! parl.ieiiiar[v' 
juentiou Lard, liains, Daeon, and (luUer. iMiiiUMr-H) i(uaril i- 
ties of J:n’d an? remdered liere, on .^lessrs. Ih ami and Staf- 
ford’s pi'cmises, in large coppers, and rniT inU) tijis holding 
about 2t)l!)S. eacli. iTovisioii is miidi; for Leicester laieon 
and hiiiuH to be cured hero iii considerable tpiantilies. 
Tlicrc are i'cver.d special c<)mj)artmciils on ono of tjie^nj)j)er 
.jloo.]*s devoted euiireJy to tlie dryi'ig and sm<;!ving of Ui(roi). 
.a..iid hams, where hundreds upon iiu;fdri:ds of magnificent 
iiains and sides and llitchi's of hacon may ho scon under- 
going the several processes reqniivd to lit, them for th(‘ pro- 
vision markt.d. Tin*, smoking-room is ao e(.msj.rMctod t hat ail 
vSiuoke is carried oif outside the laiildhig. Dak sawdust is 
used ibr fuel. ^ ^ 

The trade ill agru'^iltural sei'ds also forms an imj'oriant 
hrauch of tlui business; many of the farmers jmrchjise their 
seeds and take them back when tlioy deliver thiar elieese. 

Some slight notion of (ho extent of tlu^ commercial ojiera- 
tions c.'irihjd on by tlu^ firm td* JMessrs. iHvaus and Siaifovd 
may be formed from the fact that thonsamls of* tons <.>r 
weight of goods leave •the premises in tlie course of e^'^y 
year, leaving altogether out of account the very considerable* 
tobacco and cigar busine.ss.' 

The manufacture of cigars is caiTied on, ?is alrcnily 
stated, as a ipiitc ilistinct and separate bramdi of the business. 

'file various sorts of tobacco us(.*d for tlw) mauufactnro of 
cigars are imjiorted from Havmia, Columbia, South .Aiufricju 
JVl^iilla, Germai^/ aud otiier countries, in' bales, cases, 
serous, &c. « 

The tobacco as delivered from the doc^s is brought teethe 
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leal-room on the basement floor, where the Ininds are takim 
jiaiindcr, and the article is prepared for the subi;ef]uent; 
stages of Tsninufactiiro. It- js then taktjjii to the strij)piii^- 
rogm, wiuM’e tlie stalk is removed. I’he stalks -aro usetl to 
make smitf, w hich, however, is not f:jroiind on the ])rcmiscs, 
blit si reply jUivonred and made up for the trade. The 
stripped, leaves are then carried by. a imichiiie-liffc up to tbo 
manager's room on the fourth stor}’', wdiere tliey are given 
out to'tf# workmen and girls to bo made into cigars, wdiich 
an' tlu*n returned to the inanager’s room for examination. 

The eigtirs are made iu three immense, mostellieiently venti- 
latecTl'ooms, lit at niglit by stai’-burners from above, running, 
one riglrt ahead, and one from each side of the manager’s 
place, bi'ingivig, thus every part of the wmrk under his im- 
inediate inspection and siiperviaion. The younger hands, 
or learners, make the bunches or insides of th(». cigars, tluj 
more experieiiceh hands are employed in (*()vcring them. A t 
every stand tliere is a gauge set to tlicreipiirod length of the 
cigars, and the c.yiess is cut oJf at the broad end with a 
knife. 

Cigars vaiy iniioli in size, of cours(\ There an*, for 
instance, made? herd the so-called “(Queens,” 250 to the 
pound, the “ ^^apoleons/* or .Kmperors,” 50 to 00 to the 
pound, I’tc. The girls employi^cl in the factory make 
the more cmninon sorts, the men, wdio are all of thorn ox- 
])erienced hands, tlie finer sorts of Havana, and Columbia 
cigars, which for (juality of leaf and workmanship certainly 
need ‘fear no damaging comparisoij. even witli the best 
Havanas and Columbias of foreign make. 

The manufaetnred cigars are, as already stated, sent back 
to the manager’s room for examination. Those that are 
passed by him ai-e then taken to the drying-room, wdiere 
they are arranged on movable slides witli j)(?rfo rated zinc 
bjattoms, placed in racks, and exposed to a temperature of 
betw^een SO^ and 90^ Falir., wdiich is imparted to tlie 
room by a stove, W'ith a long pipe running across the room 
iu its entire length.* The room is adapted for thirty racks, 
with foni teeii slides to each. . «• 

Ai'ter drying# the e'lgars are taken to the sorting- tables, 
where they are sorted according to colour. The sorted 
cigars are then put into large cedar chests to season, ^vtuch 
lakes from one to twelve months, according to the quality 
of .the article ; tlie Columbias and Havanas’ requiring, of 
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course, :i much longer time toseiiaon lliun those inivle of the 
Jipjhter «ort.s of Gcriiiaii tohjicco. When properly sensnneil, 
the eii^urs ure linal!^ boxed or burulled, a intiehine beiiiL^ 
uscul for tlu4 Ijittl'r purpose, to give^tlie. ])imdles an lie\ago 2 i;il 
,sha|)e. • • • ‘ 

The l)o\es*of cigarM vary from #111). to 121l>s» ejic4u Ih'- 
sidos the Avell-kimwii eomvion cigar boxes, an* iiiliiiito 
variety of faiiey boxes are used, most iif tlmm got* up in a 
very superior style. some eh'gaut ])oxes, iu imi- 

tation of hooks, with rieli velveli iKu'ks, and phtdographic 
;iiid other likenesses of tlio Prince of Wales aiif^tlie 
Princess Alexandra and other C4‘lebritics nn t]^o covers ; 
others adorned with choice juedaliious ; utliiTs, agairi^ liiL 
form of caskets or cabinets, ^ 

As to tlie (jiiaiitity of tobacco mamifaeturcd into cigars at 
Alessrs. Mvaiis and 8talford’s cstnblislujient, a ghiiu.'e at tluv 
jniiny luiiuli*eds of samples hanging ui tlio sample-rooni 
sullices to show how very consideraldo JJiis must be. ''.riio 
samphis ai-e hung np here for ixneiiuo ])urj)oscs. Each 
of them, weighing about libs., repres(>nts a (juantity of from 
I cwt. to 7 ewt. of the dilferent sorts of tobacco smiUin 
from th(^ docks. • 

The mimber of hands cmplove<d in the establishment is 
between 200 and 300. 

With grateful aeknowledgments for the courtesy showji 
ns in onr visit, we now' take our leave of w hat we jnay 
truly |)ronounce one of the most interesting and ])est 
a])poinltMi and conducted commercial estaldishmci vis inEiig- 
land. 


A'ISIT TO A TOPACCO MANUFAC^TOEY. ^ 

Tuouojt London eamiot copo with Eirminglmm in the 
number, variety, extent, and grandeur of its establishments 
for converting ravi jproduce into Jirticles for tlic use oH 
delight of man, yet there are some bnflichespf manufactyre 
in wliicli tlie palm of excelling superiority must be unhgsi- 
tatingly awarded to .the metropolis. Among these the 
manufacture of tobacco occupies a cejnspicuous place^ 

As the “ fragrant w^eed ” is an old-established *iavorite 
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'vvith, at ’least, a lar^ijo section of the piihlic, ^ve think a brief 
narration of what we saw on tlie occasion of a recent visit 
to one of the leadin^^ tobactro factorieSEin London may not 
prove altogctlier uninteresting to tJie readeV.*. i, 
f First, however, we have to make a few introductory re- 
marks .conci^rning tlio raw material. The early hi.stbiy of 
the tobacco plant is involved in considt^able obsciiriiy. The 
■ Chincsp and other Asiatic nations maintain that the herb 
and its uses wore known to tliein rong before the discovery 
of America was even drca.mt of, and tliere is no valid reason 
to doubt tlie eavrectness of the assertion. Tlic old notion, 
so generally received hitherto, tliat the name of the ])lant 
tyaSf dermal ifrorii TV)bago, one of the West Indian islands, 

, or from Tokasvo, a province of \riicata3i, in Mexico, is j pretty 
nearly exploded now. It had its origin in a mere similarity 
of sound, and cioiild Jiot possibly have jirison had tlie earliest 
writers upon tlie sul>j(‘i‘t bcien consulted. Fatlun’ Itoiuana 
Paiio, thaplain to Christopher Columbus, who was left beliiml 
on tlio Island of '.llayti, in 1406, tells us that the Indians 
there delighted in smoking the leaf of the Cohoha. or Gioia^ 
or ,J:b//, wlii(h is simply our tobacco ])laiii, tlirough pi])es 
with a species of double bowl, and that they called the 
blowing of the smoko througli the nose, making Tahaco ; 
and Franciacus Hernando: do Toledo, who was sent by 
-Pliilip II ol'fJpaiii, ill 1560, to Alexico, to study the natural 
history of the country, informs us that the natives AV(;ro 
addicted to smoking the leaf of the I'c//, or Pyryc//, which 
is simply the Mexican name for tpbacco, througli liolh>w 
tubes an inch and a half long, eallecf Tahacos. These state- 
ments iind ample conlirmation in the writings of Ilor- 
nandez de Oviedo, wlio was Alcalde of Domingo in 
15J>5 ; (xeromino Jlen/.ono, of Milan ; Father Andre Tliev(?t, 
Jean de Lery, and otliefs. There cjiu, therefore, b(i no 
d/mbt about the derivation of the name of the plant from 
tJiat of the instrument used for enjoying it. 

It would aj)])ear that the Portuguese ivero the first to in- 
troduce "tho tobacco plant into Eurojie ; they brought it 
from Florida, about 1555, and cultivat(‘d it in their gardens. 
TIkj Superinterdent of the Koyal Ilccords at Lisbon recom- 
mctided it in I55S, to Jean !Nieot, tho French Ambassador 
to Portugal, for its medicinal virtues. “jMcot having eftVeted 
with it /several Qnres of -cancer and other dangerous digeases, 
sent it lo Catherine de Medicis, in 1560. The plant was 



PEOVTSTON A?:.U SClgAy WOKKSIIOPS. 2i33 

cal](?(l after him Herha Nlcofiana^ or JV^icotiaua /abtrcnm, 
^vliicrli l^as sincci hecoinc the •genorAlly recognised name. 
Catherine do Medicip and the Griind IMor of ]«h’ance, as 
Aveil as Prosper do St. Croix, the Papal Nuncio to the Couft 
of Lisbon, did much to promote th^ eiilliivation.of the plant 
ill Jj'rance anct Italy ; hence the ihyncs of llerha retj^nre, or 
Jh rl)G ih la rGinn, llcrbe de ^t*Croix, Jlcrhe dit^Grttnd 
l^rifiur, by which we find tlie tobacco, plaiit occasionally 
designated. • • • • 

IMie new plant, employed* at first for medicinal purposes 
alone, Avas speedily turned to use also aftey the ftisbion of 
tlie jAmerican Indians, and so-called Tulmijies, i.e. jHffces 
ol:' amusement specially devoted to smoking of^toflbacco^and 
drinking, soon b.egan to abound in .Prance jiiul elsewhere. 
According to Lobel, there can be no doubt but that the new* 
pjaiit was first introfliieed into liritain from Prance, and 
tliat; it was cultivated in Kugland befl)re*fclie year 1570;* 
lilso i liat Sii* AValter .Pahngh and his com|^anions siriokod it in 
y lpes as early as the year 158 1. The generally r<*cj.>ivcd notion 
iliui; vSir Prancis Driiko was the first who imported tobacco 
into England — having brought it, in .1580, from Virginliv— 
fs. Ibcrcforc, clearly founded in error. The liabit of sinokmg 
tobacco, first introduced into Ihiglandby Sir VV^alter Italeigli, 
became sjieedily popular, (yspecially at cojirt and in tlio 
higher classes of society ; so much so, indecjd, that both. 
g(mllenicu and ladies actually carried their pipes with them 
;o the theatre — nay, even to church! In otlier parts of 
I’-nrope also, and in Asia and Africa, the now fashion s|trcad 
v/ith astonishing rapulity — eveiywhero ]) 00 i)le took to 
soioking, chewing, and snutliug tobacco. It was not long, 
bowevcM', before "the Church bogau to scent tlui agency ^)^ 
8iitan in tobacco-smoke ; learned theologians argued and 
clearly proved, to their own satiffaction, that the <hs(j of* 
tobacco had a direct tendency to destroy the efKcacy of 
fasliiig, and ecclesiastics woro . accordingly speialily pro- 
hibited by several councils from indulging in the pernicious 
herb, wbicli was, moreover, objected to iflso by ceriaiii Pro- 
tcstaiit sects, upon tb^r same ground as coffee was, at a latci^ 
}jci*iod, in some parts of Oennany — vf/.^ sii^ply because^ it 
\xiin not numtioned in the Bible! ^J'be governments,. as 
usual^ followe(Usuiti; Denmark and Prussia absolutely pro- 
Inbited the cultivation and iinpoi^ation^of the ^article. 
J^iichael !Peodctovitcli Touriefl’, Gzar of Kussia, triefl to put 



25 Jj PUOVISION AND &UPPDY WOKKSIEOPS. 

it clown, regular Tatar fashion, by punishing a first trans- 
gression with a bastinado, a second with the loss,, of the 
nose, and a third with that of the head of the transgressor. 
Popes Urban \" 11 I and Innocent XI fuli.iinatt'd two of 
the most thundering biilis against ,’t, wliich, however, like 
iiiaiiy otjier Papal achievements of the kind, rcMualued mere 
idle sound and fury, cvtni in Ireland, where the prohibited 
herb ilpurisheddu a,, most cixtraordinary degree in spite of 
J’o])o iuul King; for that stran/^c?- caricature of rulership 
and wisdom, Janies 1 , liad, of course, also joined in the hue 
and cry ai'tor tlie iiufortuuate plant, and let l!y at it a poiii- 
der(m.« mass of iionsenso, wliich ho termed his “ counter- 
blast.” Jiiit. canny and thrift}^ Scot that ho was, instead 
of attempting to prohibit its use, he taxiul it to a most nn- 
couscionable extent, and made much good money out of it. 
Ill the region where Mahometanism sat eutliroiied, the 
■green and the yellow -slippers were, for a wonder, for once 
KOCH go hand in hand, or rather foot to foot, lilies two l?o[)Cs 
of the rcispeciive creeds, Sultan Amiirath I\’ of Turkey, 
and Scliali Abbas II of Persia, acting both Mitlv <‘qiiaL 
rigour and ecpially horrible and disgusting ('viieliy against 
all transgressors of tl 10 laws of absolute prolnbiliou decreed* 
by them against the use of tobacco. Piuding, 1iow(;vim’, all 
in-ohibitions and ])eualties unavailing, tlie seviTal goveni- 
nunits, one after another, followed the e\am]>lo set them by 
(Ireat Uritain, and turned the growing indiilgen<?e in the 
new luxury into a prolitablc source of reveuue. l ienee the 
culii\uii(.iii and maiiiifactiirc of tobacco remain even to the 
lu’cseiit day almost everywhere in Europe subjected to fiscal 
regulations and restriciionS| many of them oi' a most ridi- 
culous and vexatious kind. 

Tliere are some thirty dilfereiit species of the tobacco 
plant known to botanists, Aif which tlie two most important 
ones arc the Nlcotiana tahaaum and the Nicotlana rmtica, 
Tiie former of these, a native of tropical America, is at 
present cultivated also in the Houtliern Si;atcs of North 
A 111 erica,;, particularly in Virginia, Ohio, Kcuiucky, and 
Maryland ; in many parts of Central anckSouilierii Europe; 
in Africa, and all over Asia, the islands of ihe Indian Arclii- 
pelflgo, Australasia, and Polynesia. The latter, which fur- 
nishes the Syrian tobacco, is cultivated cl^ieily in Syria, 
Asia Minor, and partsi^ of Persia ; also in Germany and 
Prance. The tobacco plant belongs to the mwtural order of 
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Nightshades (^Solamceoi), and to the Pontaiulria INFono^ynia 
of the Jjinucan system. Tho leiiveifi, wliieh arc tlio ju-in- 
cipal part for which ^thc plant is cult ivated, are ('ordiitt', or 
lanceolate. , Th» necessaril}’' restricted limits of this arti(;lo 
Avill not allo^ us to eiitpr into a d^seriiitioii of tlie mode of 
ciilti^^ation, and the gatlicri)ig and^ prepaHng the leg-ves for 
the factory, and we must tlierefore rest satisliecl lierp with a 
brief allusion to the principal ingredients that constitute 
the leaf, and impart to it*its peculiar properties? "Phft most 
important of tliese ingredients are JSicoliih and Hicofuinln. 
TJie former is an acrid, volatile, colourless li(piid,\>f an ah 
lealino nature, a pricking, burning, very persist tmt ‘fffste, 
and a pungent, disagreeable odf)ur. 'fhej latt ei; i?f of a iiitty 
]iature ; it has an aromatic, somewliat bitter ^ist^rf, andsniejfa 
like toba(?co smoke. Nicotin is ti viriilont |>oisoii. ^ 

After these introductory r<Mmu*ks wo will now |iroo(‘ed to 
the sniilV and tobacco manufactory of Ilnvley ainr 

Co., in the \V hileciiapel iioad, who have kindly invited ns 
to a sight of 1 1 leir establishment, and of Iho several processes 
and o])crations carried oji in it. 

The premises, wliich are quite new, having been rocdntly 
Rebuilt, cover a vast area, extending to a deptli of 250 Icot, 
right down to Montagu street. We are most courteously 
received by Mr. C -Jarko, one of the |)nrl.ners of the llrm, who 
kindly oilers to conduct us over the establishment, jiiid to 
give us (jvery information as to tiic nature of tiR> process(?s 
and operations Avhicli we arc about to witness, aji olfer 
wliicli we of course gladly and thankfully accept. !;M r. (..*1arke 
calls onr attention, iii^the lirst place, to numerous large 
hogsheads and bales then unloading at the wid(^ entrance- 
gates of the warehouse, and tells us, an paatiauf^ tliat the 
duty ou every one of the Imgsheads, which weigh about 15 
cwt. each, amounts to £250, aud^nust be paid to IKu' Ma- 
jesty’s Commissioners of Customs beibre a single leaf of {Jic 
contents can be touched by the manufacturer. 

Air. (Marke then conducts us to the iii-st compartment of 
the leaf-room, to which are taken also •the hogsl^n^ads and 
bales which we savi unloading at the door. These' contain 
a great variety of leaf. AVe liavo*liere hogsheads iiom 
Keutucky, A^irginia, Afaryland, Ohio, &c. Asit would i)TK)ve 
rather a tedious o|K;ratioji to unpack the leaves from them, 
a more expeditious process is rcsorjjpd to, consisting; simply 
in sawing the cask asunder longitudinaffy, and remov^g 



256 PROVISION AND fejTPPLY WORTCSIIOPS. 

t- 

the two halves from the tobacco paclced up inside. Besides 
tlic hogsheads, we have bales from Columbia, Paraguay, 
Brazil, and other parts of Soutli America, Cuba, and the 
other West Indian Islands ; also from Vav£;, Hplland, Ger- 
, many, Alsatia, Ac., yarying in weight from 1 ty 6 cwt. 

The leaves unpf!cKcd from the hogsheads and bales are 
then laltem, tirst, to another part of the premises, where they 
are stalked, or stripped of their middle ribs by the hands of 
boys. *AVe saw' a small regiment {)f boys at w'orh, and could 
not help admiring the clever and expeditious w ay in w’hich 
the youngsters do the trick. The leaves turn out occasion- 
al ly^v^o dry to admit of the easy removal of the middle rib ; 
tliey arc in sncIi cases exposed for a few minutes to the 
action of st(;;uiij’u a steam closet near at hand, to make them 
sulHciently supple for the operation. 

Of the middle ribs or stalks w'e shall have occasion to 
speak anon. The sj/lit leaves arc now cari*icd ha(*k to the 
leaf-room, w-luirc; the several sorts arc mixed together, in 
certain defnvite [)rof)ortions by weight, to produ(?e tlic dif- 
ferent kinds and (|ualities ot* cut tobacco w'hich it is In- 
t(aidl>d to manufacture. This branch of the business 
mjuiros the inost (k)usummate knowledge of the prodiure 
of the several countries from which tlu^ supplies arc draw^Tl, 
as well as a thorough kilowlcdgo and subtle approcintioii 
of the tastes of fho ditlorent classes of consinnei’s, — a k jiow- 
ledge wliieh uo theoretical teaching can ever be expected 
to impart, but w’bieh can bo acquired only by many years’ 
])ract}ce. 

Mach set of mixed leaves is, after its removal from the 
W'eighing scale, S]jread out, separately, oil the floor of the 
compartment, wlicre the leaves are then sprinkled with pure 
water. The objt'ct of this operation is simply to moisten 
tl\e loatTS, which gentu’ally arrive at the warehouse in a state 
of great dryness, and to make them suflieiently supple for 
the' suhsequent process of pressing. Tlie heaps, wdiieli, of 
course, are carefully kept asunder, are turned over repeat- 
edly to ensure au« equable distribution of the moisture. 
After twenty-four hours, they are pressed or squeezed into 
sqiiare (‘akes, technicUlly called boxes,’ tw'o feet square by 
foiyr inches thick, and weighing about 25 lbs. each. TJiese 
c.*akes are then transferred to the cutting enachinc, or cutter, 
where they are placed o^u a smooth bed within a horizontal 
trough, kiid pressed down tight b}'' a follower and screws, 
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to keop tlieui quite compact, so that they 111113 ' oppose a firm 
rcHistaiice to the knife, eiisuryij^ thi^s a clean cut. 

Tjie cakes are [irogresaivcl}" advanced upon tlie bed to 
.meet the cuitin^^ hlhdes, the degree of fliieuess of cut heing 
regulated liy the si/.o of the raciiets of the wheel. • • 

The edges aif the cutliiig blades* are ihadeof piobcst tom-' 
perod steel. The cultliig machiifcs are woHvCd bj' steam 
power; there are throe of tlfoiii constant I}; at wofk here,, 
cutting up about 5000 lljs^ of tobacco a da^^ .Th'fe gut to- 
bacco is lakoii to anothen conipartiiiout, whore wo see a 
.l^ind of long table with four horf/ontal troughs iv pans lot 
into the fop. The iirst and third of those tPouglis have^each 
a canvas bottom stretched ovoi* 11 j)oi*forat(’d coj^xu' plate ; 
tlu'so arii called tilram pamt. The tobacco is lirsf thrown'iifto 
the second trough, which lies befiwocii the^two’steam jiaiisf* 
and serves as a receptacle, from whieh the pans are fed; it 
is then transferred to the ])ans on botli»sid<is, ami ^ho steain» 
being turned on Irom below is nuido to j)ass through it for 
4 b()ut two luiuntes. This operation is* simply inttmded to 
sej}araf:e the fibres of the cut tobacco, which, from the groat 
jiressure brought to bear upon the cake in tluj s(p.ieeze» and 
ill the eiitting machine, stick close together in a taffg^ed 
mass. This object accomplished, the loosened tobacco is 
traiiferred to the Ibiirtli trough, which is technically termed 
the,A*#v' pan; on the smooth Khect-iron boUdm of this, which 
is also heated from below, the steam is dried out again ; 
this operation also occupies about tw'o iniuut(?s. The hot 
tobacco is t hen carried, in wooden trails, to the rack, whore 
it is spread in Jai'ors about tivo inches thick, and left to cool, 
When it has become quite cold, it is folded up into wliat the 
iivorkmeu in the lactory tcclmicall 3 ^ call cohti. These cobs 
present the shape of large round loaves ; tlie}'^ weigh about 
eight pounds each. A cob of eadi difleront sort of kf>bacc(r 
prepared in the course of the day is taken to the sainple- 
vooin, to undergo proper inspection next morning. A pfir- 
tion of the finished article is now taken to the packing- 
room, where it is packed in casks or boxes, reac^' for dc- 
»pat(jli. ^ • 

The other portion Is taken to the tfirst floor, where we 
aro invited to follow it. Here we enter a spacious, ^\^e31- 
liglitpd gallery, wi^h p, table running from end to eiul on 1 
both sides. This is the moulding room, .constructed ex- 
pressly by thebfiriu to meet the ddlmind <5f the d*t'alers in 

17 ' 
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tobacco, vrbo find it advantageous to receive the article in the 
quantities in which they nsuiilly sell it, viz., 1 osj., 2 oz. 
and - 4 lb. packets. The operation of packing is performed 
here by a number of young girls between twelve and Ibur- 
,.teen^’ears of age, under the superint^ deuce of a forewoman. 
Tljese girls are diviefed into parties of three — one to Weigh 
the tobacco,* the other two to mould the packets. The 
.' ])ackagcs are roiiiid: they are' made of paper, by means of 
wooden moulds and tiii[)latc funiv^ls. Tlie iiiitible fi ngers of 
tlio cliildren perform this op(irat!on witli astonishing facility 
and rapidity ; as fast as the one of the set can weigh, tlio 
othe«..two complete the packets, and the weighers seem to 
liave ac(iuh*od such expertness in tlicir hraiicli of the per- 
foriiiancc that the balance almost invariably stands at ilio 
first try. To make the Avooden moiihls more durable, tluy 
ar(i furnished Avitli brass tops ; and to preveiit the tables 
^splitting by then constant knocking and friction iiisepa- 
rabhj from the operation carried on on them, the front of 
them is nuulo of teak. The smaller pacliagos are mafio up 
by the forewoinaii into 1 lb. packets, Avhich are then sealed 
overvjmali gas-bnriicrs, connected wdth tho pipe by tlcxiblo 
imfia-rubber tubes. « 

A lift opening into tlie gallery serves to convey the 
various articles from the ground fioor to tho first iloor, and 
7 ;/Vy? verm. 

A few^ steps at tlic end of the gallery take us up into a 
spacious room tilled Avith a Acry laige number of chests 
of various sizes. Our conductor inibrms us that this 
is tho cigar Avarehouse, and that ^ these chests contain 
eveiy sort aud variety of cigars, fj’oin the lordly Cabana 
and the inagiiiticent regalia doAvii to thfc> humble cheroot and 
tho penny PiclvAvick. To enter here into any detailed 
description of the manulacturo of cigars w-oidil be apart 
trom the general intention of our visit, Avhich was more 
particularly devoted to Avitnessing some of those processes 
by w^hich tobacco is prepared for the ordinary retail 
market. » 

An equally brief allusion must, for.- the same reason, 
suffice here with regard to tho siiulf department. Tho 
stalks, or middle ribs removed from the leaves, undergo a 
first process of comminution in a cntting-rnachine, which 
is w’orked by steam poAver on the ground fioor of the 
premises? The dut pieces arc then sent away to be ground 
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ill mills, mostly worked tiy water power; the powder 
is h rollout back to tbe factory ia larcjo liogslioads, ta 
undergo the final operations and manipulations to fit the 
article for ^lo and consumption. Part of the griudinj; is, 
however, done ou the, premises • on the first iloor, €i* a 
grinding mill* worked by steam. * , ' 

I'lio manufactim^ of rolled tobacco is cjiiMed dii in a ' 
sejiarate warehouse. The Virginia leaf alone is dscd for i 
making the diflerciit sorts of jdgtail, bogie* Alloa, and 
Cavcinlisli. Tlu? leaves iiiftnuled for the jiurposij are first 
sprinkled ivUh water to make them (piilo soft; .they are 
then stripped of tlieir middle ribs, and those intcndeii- for 
the thinner sorts cut across tfio middle inlo two halves. 
They are now wound or spun into ropes of dilfcrcnt sV/.i?s, 
wil h the aid of a so-called spinning mill with (ly-whcel, th<? 
operation somewhat resembling the twisting ot‘ twine and 
ro[)e on a rope-walk. A. boy acts as^fcerltp, harrding tlie^ 
leaves to a man who rolls them on a table, by moans ol* a 
fiat-iron strappcvl to the hand; this.insti*iimont is technically 
called a Imnd-hoard, The ropes are wound into liarrel- 
shapod roils of 1, 2, or 3 lbs. weight. The largo si/.ed/opes 
are also first made into rolls, which arejtlien s(|uee/cd‘TjTrtl.o 
fiat in a press; the fiaifccned cakes constitute tlio Cavendish 
of the shops. 

The burrel-sliap('d rolls of ]nglai!, Ac., are subjected for 
some time to a. high pressure, Avliich makes them iill.iinately 
turn black, the natural juice of the tobacco getting sipieezed 
througli the whole mass. • 

Lastly, in tlio r(.‘ar oT the premises wo are shf)wn a sti'am- 
engine of ten horse power, with boiler-house adjoining. I’his 
engin(3 supplies all the steam power re(p;iired in tlie several 
dejiartments of t lie establishment. 

This ended a pleasant and iiisCr active visit to another ol’ 
Our Business Houses in London. 


PAPEE BAGS. . 

It was once remariced by an emincint natural theologian, 
in illustration of an argument, that feiv people knew “4io\v 
ovah frames were#tnriied,** and it is not too raucli to say, 
that a similar charge of ignorance might be brought against 
mankind in general with respect tS a huiltlred articles with 
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the daily and almost hourly use of which they are perfectly 
familiar. t « ^ 

Not to multiply illustrations, how ^many p(?ople could 
(until they had referred to some of our' former pages) 
givtPev(*n a tolerable dearription of- the manufacture of a 
trying-pan, ()<^* a pane of glass, of a steel pen, or of a patloiir 
candle. Even the commoii metliod of making and preparing 
pins and lucifep-inatohes is by no means extensively under- 
stood, laltboMgli these two |irli«ilew are representative not 
only of extreme familiarity in nSe but of insignificance in 
value, 'flhat conveiiieut and iiniversal envelope known ns 
a “ piipor bag ” is in such constant request both by shop- 
keepers and by sncli well -regulated families as are in the 
habit of consigning ])arcols to their friends, that there has 
iung been a growing necessity for some increased facilities 
in iis manufacture. Not that the public were particularly 
•hiterested; so h ng stis there was an improvement in the 
iirtich^, and at tluj same lime an ample supply, the matter 
xvas duly taken for granted ; a paper hag is a thing of such 
small signiliciiiice, so is a single hair — the inconvenience of 
a sudden deprivation either of hair or of paper hags in tho 
aggrt?gate would be .terrible, but the supply of both is as we 
say taken for granted — why should anybody trouble them- 
selves about the method by ’which they can be most perfectly 
produced ? 

To our readers, liowever, ])aper bags may be of greater 
significance tlian is altogether obvious on the first glance at 
the sf.il)ject, when it is considered what an important part 
they sustain in the history of shopping. In tlu^ir interest, 
then, we visit the manufactoiy of Mr. C. T. Youngman, 
wlio has succeeded in applying machinery to the manu- 
facture of every sort of bag known to the London traue. 

Having skirted the ne^i” terminus of the Underground 
Bailway, and arrived in that labyrinth which leads to Cow- 
erdss-street, we suddenly find ourselves in the open, but 
somewhat ''iiinous, thoroughfare of A^ictoria-street, near the 
Pield-lane Bagged Schools, and at the side of this building, 
iu AVest-street, Smithfield, is Mr. Yaungman’s factory, 
where brown, white, bine, and grey paper, w'ould mingle in 
one, huge envelope, involving the entire neighbourhood, 
• were they not all neatly rolled up on vjooden cylinders 4ike 
brown, blue, grey, and white holland, and the rolls standing 
on end m a warefibuso devoted to the purpose: 
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It may siirprlso mnny of our readers to know tliai some 
of tlio |:aeco3 oi paj)er, which ^ro oti ahont uniform width, 
are inoii*. than ten nylea long, and that they coiihl be made 
to almost any Jc^igth but for the inconvenienee of carriage. 
The machines by w'l licit these le^ths ,apc converted into 
bags’iuo so hiarvellously adnjitod^, that the process is as 
simple as it is rapid. The iirst step is the reinoval of one 
of the gigantic rolls of paper, whether, it Ik' brown, grey, 
purple, gla/.cd blue, cartridge, or w liiiey-browi^ to a* room 
wlioro it; is placed in ibd cnlting-maeliine. IJero it i.s 
iTipidly mirolled and drawn along* tin? bed of tlie»inaehino, 
■while during its passage circular revolving tnives diviilfe its 
Avidth into strips, according to the size of the bag# required- 

As the paper is drawn oil* its original roller by the action 
of another roller, w hiidi draw's it on to iCself, and as it i# 
cut longitudinally during its pas.snge, tho stri])s come from 
this machine still j*ol led tightly, andeadh oi^tliem tliolengtlf 
of tho original piece. These ar€^ now’- to bo made ijito bags, 
and for that purpose are at once transf^irred to a macivine, 
w’^here they are once inor(3 rolled oft*, auct drawn upw^ards 
over nnoll.er roller; ns they pass this on their w'ay td the 
ftat metal table which forms the bed 04* tlio machiner^ncir 
edges are subject to the continued action of running bands, 
wliich first passing through a reservoir of paste above, wet 
tluMii evenly and completely. 

The paper next travels along the imdal lahle until it 
passes the place where the descending lever knift; cuts off a 
length sufticient to form the bag. This is again carrit'd to 
a cleft in the metal table, where a falling lever folds it 
precisely in the centre, and by the same action carries it 
down the slit. The jmsted edges are there broiiglit together 
and pressed, and the complete bag, the bottom of Avliicjli is 
of course the part w^hete it was ^folded by tlio desaondinrf 
lever, is discharged on to a low wooden table, where a girl 
sits in readiness to receive it. The rapidity and precision 
■^^th which tho operation is* effected is truly rnarvedlous ; 
but our wonder is increased when we* are sho>\ip th<at by 
another adaptation , of the machine it will turn out thb 
stronger description of bags used by grocers wlicre all three 
edges arc pasted. This is eft*ected by a contrivance w^ich 
carjAes the two pieces along simultaneously until they meet • 
at the precise moment, when they are sulnect to a pressure 
that causes them to adhere firmly, and St the sflme ^nie 
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secures them against defective pasting. By an easy acl just- 
incnt of knives, and of'tlie position /)f the niacliincSa bags of 
every shape can be produced with cqua^ lacility. 

Such of the bags as are ordered to be printed are removed 
, to a steam-printing preis, and arq finally packed up into 
bundles, and consigned to their various destinations. 

When all the machines are at woi’k, Mr. Yoimgman’s 
factory will preduco some 130,000 bags a day ; but he will 
probably have to increase his plant, since be finds it diffi- 
cult even now to execute the drders which he has already 
received." - • 

Thh bags wliich arc taken from the machine are, of 
course, nefo packed at once, but are scjit to the drying- 
room, and laid <^ut upon long tables, until the edges show 
Jio sign of moisture. In this drying-room — heated by 
pipes, through which steam is carried from the cngiiio 
boilers, and ovevr which wc ]»avc to step in a way that 
reminds us of a street where there lias been a fire, and the 
hose occupies the roadway like an exhausted sea-serpent — 
there are a vast number of pasteboards suspended from the 
ceilhlfg. These arc made in an upper room, where several 
men stand at a long bench, each of them jirovided with a 
sort of short heartli-hrooin, with which he lays the paste 
unsparingly upon the pile of blue and white paper before 
him, adding a fresh layer every time, and sceniing, to the 
ignorant visitor, to ho wasting enough batter to supply all 
Smithfield with a week’s muffins. Muffins are suggested 
by th*C} great cauldrons aud pans of paste sot out to cool, 
by the iloury appearance of the men, and the white splashes 
and “blobs” that pervade even the walls and the ceiling. 
These pasteboards are dried and subjected to a powerful 
hydraulic pi'ess, after w'hich they pass between iron rollers, 
arodiuLshed by a stcaih-cutting machine. 

To keep the machinery in order, there is a thoroughly- 
fitted engineer’s workshoj;), aud this, with the stock-rooms, 
comprises the remaining portibn of the factory. The 
is done almost entirely by girls and women, and is, for the 
irtost part, light enough to be performed by the youngest 
of tijem. • 

Before leaving, we pass a number of these, who were 
‘employed before a long trough in -soiting shreds und 
sliavings of paper, — ^the waste of the manufacture. This 
is all ^orts and colours, and, when separated, will be 
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sent ofr to the iiiilla to he reinanivfaetui'ed. Tins reproduc- 
tion itself suf^gestive ; iiind l);^ 

more turned into the hroad street leading to the city, we, 
find oursejves iQssi^niug to paper hags their proper place 
in tlie social ccoiioinj*. as being donnected with every phase 
of human liifi), from the taws and tofieo of clyldhood to the 
tea and turnip-seed of niaturer /cars; with tdcli sticcessiv^'''' 
stage of confectionery, hffberdashcry, dj'aperj,* hosiery,, 
hakcry, and, above all, gfioccry; and with tln^ small, clninge 
of existence in general. • 


MUSTARD AND STARCH. 

A DAY AT THK CAItJlOW AVOrflvS, '^sOUAVIClT. 

Tite annals of our country are Avritt^n in charaxjters which 
fiule but slowdy under the corrosive breath of Time. Wo 
can read the wondrous story of Eiiglarul i.u the earMiwork 
and masonry of auccoasivo generations^ just as w'O iifltj A*aco 
the growth of a tree by the eonceutric layers of Avood. The 
mystic stone circles of the Druids, the hard roads aiul deep 
camp trcaiches of tlie Romans, the frowning castles of the 
Saxons and Danes, and tlie jiobJc eathedniJs of the JNormans, 
are grand memorials of the natioivs origin. Such sub- 
stantial vestiges of our ancestoi-s, with tlio morci recent 
examples of ecelesiafetical, inunieipal, and domestic archi- 
tecture, form a complete chain connecting the bright present 
Avith the dim past. 

This thouglit is forced upon us as avo thread the winding 
streets of the good city of NAwviclj, Avhi>ro but Jew links 
are wanting in the chain of antiquities. TIkj place has 
been an important centre of life and industry for Ihfl'toen 
centuries, and as wc survey the motley aggregate of build- 
ings, we seem to see the history of those centurips fossilized. 
Much should Ave Jike to pry into the nooks and corners of this 
old (dty, but Ave liave travelled tlAis* lar from the sound of 
Row bells Avith a very diflerent object. AVe are here *not to 
-staidy tlie Avorkw oi* dead generations, but to examine into 
the industry of the living. A great factory, situated in tho 
suburb eallfed Carrow, claims ovi attention to-duy. JVhdo 
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walking thither, however, we may inriulge onr vein, and allow 
our tlioughtft to sail up the stmim of history. On r<>aching 
. the lirow of the Jiill overlooking Cjirro\v,^we come upon some 
picturesque ruins of the embattled wall of flfnts with which 
.mccliawal Xorwiirli fortified. The wall was completed 
more than hundred years ago, and even then the city 
'‘was noted tor its woollen inannfacturos, a large number 
»of skilful weavers frnm the Low Countries having settled in 
the place! before the foundations'of the wall were laid, :i 
.Benedictine nunnery was establi^^hed on the plain below, 
and some ^razy fragments of the buildings are still visMc. 
,In thov-days of this religious house, Carrow was a calm retreat, 
ajul the vefeper-bell was heard by few besides the prioress 
and her ninejiiins. At the present time, however, the aspect 
of the place is not suggt?stive of religious seelusion, for the 
])rincipal feature in the landscape is a. grand mass of brick 
bfiildings witli thteo tall ehiiime}'' shafts, forming the Mus- 
tard and Siarcli Works of the well-known London linn of 
J, and J'. CoLWAiT. 'We survey this unmist akeable sign of 
modern activity and enterprise Avith intense satisfaetion ; 
for on’eontrasting it with the ruins iu the neighbourhood wo 
oblifui'ijicoiitostable evidence of .Biigland’s progress. VVln’le 
in the retrospective mood we remember that mustard — one 
of the (rhi(>f jjroducts of the factory below — is a very ancient 
condiment. It has been eaten with the good roast beef of 
this country over since the Homan invasion. The cooks of 
ancient Homo prepared it for the table with the nn fermented 
juice ol? the grape ; hence it was called ardons (hot 

must), from which term the Hnglisli word “ mustard*’ and 
the Prencli “moutarde” are derived. It must not be sup- 
posed, however, that the invaders of Britian wore the first 
eatoi's of mustard, for they originally obtained the condi- 
ment frovA Egypt, where it liad been in common use from 
the most remote time. The liistory of the mustard-pol, 
therelbre, comiiieuces ages before the history of Norwich, 
even though we connect this city with the Homan staliouof 
Venta IcenQfuin, or Oaistoi*, from which it may ho said to 
luive arisen. An old distich records that, « 

4 

« ** Caistor was a city when Norwich was none. 

t. And Norwich wsw built with Oaistor atone.” 

fi C Q 

We must loiter no longer outside the factory, for we under- 
stand that ..it is a 'good day’s Avork to inspect the- various 
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departments. On entering tlie gates we eaniiot help hm’ng 
hnpresf'ijflwitli the inaguitiidi^of tin* establish men t, and are 
reminded of tliosc, great hivi's of the N'orth, the eoiton 
lactorics. ITliefe are four large l^locks of biiildiuga diviejod 
by broad streets, and irwny minorlstni(*tnres whicli servi* asi 
oiliees and workshops. Tln^ rivtM’ jVeij.siim waisbes ttc lower^ 
portions of two of the inaiii^bloeks, and as this .s;iream is 
navigable for vessels of 120 tons, tho adt*antag(>^ of tlie 
situation which th(^ iMesfft*.#. Colinan have chos(*it are obvious. 
A railway has be(‘u laid down in the priiieij)al street or 
and we are informed that this coupects the factory 
with the Eastcnai Counties line^ • , 

Tlie rrsidi'ut partner* receives us with tlj^', tins! rjviied 
courtesy which is so characteristic of an ij^^glish gentlmnan. 
ilc knows onr mission, and is prepan'd to di^vote tlie entire 
day to the elucidation of the processes carried ()n in the 
works. WTith a guide so competout, W(! Itavc', no n^asoii to 
fear mystification, however jiumerous or complicated tlie 
operations may be. We commence our* round of inspection 
with fho warehouses in which the raw materials of the 
mustard manufacture are stored. Hero we iliid just sueh^in 
assemblago of sacjks as may be seen in finiy great corirware- 
house ; but on pci^ping into these sacks we di»cov(?r cither the 
browji or white rnu.stard seeds. l''ho browp sf^ods are very 
ininute, each being but little bigger than the lujad of an 
ordinary-sized pin. They arc tlie ])rodiicc of the black 
mustard, the Sinnpia ni(fra of botanists, which is ovtensively 
cultivated in tht? vicinity of Wisbencli. Tin* wdiite SocmIs, 
which are familiar to all growers of small salad, come from 
the species Sinaj)is tilba^ wfiich is principally raised in Es.sex 
and ("ambi’idge. The average price per buslii*! of the brown 
seeds is about 15**., and of the \^hito seeds 12.s*. ]\tr. Colj 

man informs us that he has occasionally given as much as 
;M: 5 . a bushel for the former, and 213,?. for tli(^ latter. 'J,'Jie 
seeds only appear in the markets of Wisbcacli and Mark- 
lane once a year, and the few maiiufaeturers w-ho use them 
are consequently compelled to keep lafge stocks# pre- 
serve them for a iivjg period is a task^ which the farmers 
liave hitherto failed to accomplish, bill in th(?se wai'cluyises 
the temperature and ventilation arc so carofuJly rcgiilitcd 
that^he seeds will»re<nain unchanged for years. • 

The preliminary operations of cj^ausing and drying the 
seed are performed by means of the prdi nary* dressy ig 
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aiiaclime and lain. That so ranch dirt should be rubbed 
and blowji olf those little seeds, wliicli look so cleaiij^s some- 
thing really siirprishig, but beyond this there is nothing 
remarkable in the dressing process, xhe'-kiln^is precisely 
similar to one used for d^iiig com, Jjcing a heated chamber 
floored with rwi re-gauze; on looking into it, lutweyer, we are 
charmed Avith the novel appearance presented by the thick 
layer of tiny seeds Avhich covers the pntire floor. 

AVe^now enter the main huildkig of the mustard works, 
and Mr. Colman directs our att^mtioii, in the first place, to 
the sieves which are employed to separate the flour of the 
seed “from the husk. Those sieves arc all formed of silk 
tiss\ie, and are v’cry costly instruments ; some are of (extra- 
ordinary fineness, indeed one which is shown us calls up 
the absurd image of a tamhourine made with a slice of 
London fog instcead of parchment. The room in which these 
sieves are used w nbw ex])osed to view, and for a foAV mo- 
ments we are utterly bewildered with the rapid movements 
of the workmen and the machines. The men so uniformly 
coloured Avith the yellow dust remind us of the demons of 
a mhtomime, hut what they are doing hallles our compre- 
hension. By attoiidiiig to one thing at a time, Ave sliall, 
perhaps, be able to detect order in this scene of apparent 
confusion. On one side of the room is a series of vcirtical 
rods of wood, (?acli of which has a bulb of iron at its lower 
extremity. These rods are continually jumping up and 
down like the beams of an old fashioned stamping-mill. 
They* jump to some purpose, too, for beneath them is a 
correspomiing series of strong iron vessels or mortars, 
Avhich are all partially filled Avith bruised mustard-seed. 
Though these iron-shod rods puzzled us a little at first by 
their peculiar action, they are obviously merely steam-worked 
pestlesw Before being sJojected to the ill-usage of these 
unfeeling bruisers, tho seeds are crushed between iron 
rollers to separate the fixed oil. Tho wn^rknien who superin- 
tend the pounding machines are continually adding the 
crushed s^ed or removing the finished poAvder, aud it is only 
by Avatching them narrowly that we find out how they con- 
trWo to escape tho hatd blows of the pestles. AVheii a man 
has [to put his hand into a mortar, he gives the ascending 
pestle an upw'ard jerk, Avhich slightly increases the length 
of its stroke, and brings it under the influence of a simple 
ea^h. AVhen he'Tias ac^usted the contents of tho vessel to 
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his satisfaction he releases the catch, and down comes the 
pestlo^s before. The ijonmfed naiierial, ('onsistinj^ of both 
the Hour and tlio Ijran of the mustard-seed, may bo seeu on* 
every sidg;, m'f;i’eat lieaps of a ^golden-yellow colour.^ To 
part the chalFy scales^ from the* iinpjjlpable powder is th*i 
object of th6 process which now plainis our attention. 

This proticss is a very common ovu), being simply that of 
sifting; but, as with.tho pounding, sfeanr-powei^ bore sup* 
plies the place of inuscnlfir forc(\ - Tluj sitn os are jn’ranged 
loosely in frames, to which a rapid oc(*cjitric motion is given 
•by means of revolving shafts, tlilach frame liold eight 
sieves, and may be looked after.by one man. AVe cauifbt help 
contrasting the cliariictoristic movements of thf5 two Jvuids 
of machines at work in tliis room. The oestlns on one side 
seem to be continually practising the monotonous jiimpiTig 
dance of “ The Cure,’* and tlie sifting frames opposite to be 
suffering fr^m some horrible nervous hifec^ioii. ThomnstSTM 
Hour is sliakcn through many sieves of different degrees of 
liueiiess, and Avhen it leaves this room the remains of the 
seed-coat are only visible to the microscopic eye. 

The brown seeds and the wdiito are never operated i^)oii 
at the same time, as it is important that the two^orts of 
mustard should be mixed in definite proportions. The Hour 
of the bixnvii seed is far more pungent than tljat of the 
white, and is the essential constituent of the eoudiinciit. 
A mixture of the tw-o sorts is, how^ever, generally considered 
more palatable than the simple bi’ow'ii mustard Hour. The 
mixing of t\w diHcrcut kinds is a mere repetition •of the 
sifting process. * 

The public g| 3 nerally suppose that it is impossible to 
obtain genuine mustard. Such, however, is not the case; 
for although it is not denied that some of the qualities, to 
suit the tastes of consumers, are prepared wdtli « certiiin 
admixture of the finest wheaten flour and a very minute 
proportion of turmeric, Messrs. Col man’s mustard can be 
procured perfectly genuine. Most of it is sent from the 
factory in sealed tins, packets, and bottles, enery one of 
them bearing the aqtograpli of the firm and that trade-mirk 
— so suggestive of roast beef — the TBuH’s Head. T|jc ab- 
solutely pure mustard is labelled “ warranted pure that 
which has had ite pungency reduced by a small addition df 
wheaten flour bears the truthful inscription, “ This mustard 
condiment igf warranted free from any injurious admixture.’* 
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We are uow shown the paclving-room, w'here a number of 
nuni and boys are perfftrining* leat*uof dexterity, more 
■surprising than Ibe sleights of Houdin oij^Erikell. Wo see a 
])laiu sheet of tin-foil suddenly become a Bha'{)ely^case ; but 
the 'manner in which f:he li^d performs4:he trick quite esca pcs 
^pur obsej’vatioin The casps and tins arc tilled, and then 
labelled witli' equal adroitness. The Avhitc, unblistered 
diands of the packers, remind us of a peculiar fact connected 
with Tiiiistard'.' In t lie seeds or dfy»llour chemists do not 
iind the acrid principle for which ^nustard is so remarkable. 
The flour niust bp wetted before we can enjoy it as a coii-» 
/limenf, or make use of it fop a poultice. The pungent, 
volatile oil bf fho black mustard, and the bitiug acrid liquitl 
of the wbite,,.both result from the action of water on some 
of the constituents of the seeds. ^J'he fixed oil, which is 
expressed from the seeds, is quite devoid of acrimony or 
pungency, and enft scarcely be distinguished from rape oil. 

We now proceed to another building to witness the 
manufacture of a by-product. We saw in the sifting room 
an abundance of what may bo called mustard bran — the 
lirokojii skins of the seeils. This we looked upon as mere 
wasteV but now — to our groat astonishment — wo observe a 
number of workmen busily engaged in converting it into 
niaiiMrc'-cakc>. Tlie process is interesting and somewhat 
ludicrous. Several long stocking-like bags arc tilled with 
the bran, and llieii ])iled one above another in a hydraulic 
press. The ])um]) is worked, and the well-filled stockings 
are griUlually squeezed flat, while little streams of oil trickle 
down the ])res 3 into a reservoir helo\V. The action of the 
])ress is now reversed, and the cakes are liljed out one at a 
time, and handed by the press-man to his attendant. The 
latter, on receiving one of these flattened limbs, rests it on 
a suppo»»L and pulls olf the stocking. The leg thus e.\poscd 
to vjew is about the size, and has nearly the shape, of a 
tailor’s sleeve board. Having likened the cake to a leg, wo 
feel rather uncomfortable when the workman pares the edges 
Avith a kiiitW ; but we find that the appearance of the mangled 
limb is greatly improved by the operation. The cake is 
now fcady for the market, and will fetch a good i)ricp, as it 
forms a valuable inauure, particularly for land infested with 
the wire-worm. The oil expressed frouv the bran is similar 
to that obtained from the, seeds in the prelimiiiary crushing 
process. Our conJucror how shows us the spacious ware- 
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house in whicli the fixed oil is stored, nnd wo hero coiupleto 
our examination of the mustard manufacture. 

An nnineuse numher of Imnds are employed at this factory, 
ill making ^the\ins*iu which most of the mustard of the linn 
is packeci. Wci ar(5 shown manytlaboiir-saviug macliinoM'oy 
cutlring tlio metal into the recpiifed shapes ; ij-iid, lastly, we 
are introduced to a large, Avell-lighted workshop, hi ivliicti 
the operations of shaping, fifting, and soldcu’ing thh tins are* 
performed. * • * . * • 

Leaving this room, wc return to the cosy office, and rest 
iiAvliile before ins])ecting the ^Starch AVorks. To prepare 
for the new set of impressions, \vi'. look dver tli(> foiiowiii" 
notes which Ave jotted down iiidur pocket-book hdibre leaving 
home : * , • 

Starch, or h\>cula,is one of the most iiif[)ortant aiulAviddy 
difiVised of the vegetable priiiciploa, being found, to a greater 
or less extent, in CAcry plant. It •is niiost alAiiulant^in 
those seeds Avhicli constitiiie corn arid pulse, in certain 
roots and tubers, and in soft stems. • li'rom those sources 
tho starch may usually bo obtained by rasping or grinding 
to pulp the A^egctablo structure, ami Avasbing tlic inassf upon 
a sieve, which Avill retain the torn cellular tissue, bti'i; affoAV 
the fine starch to pass. Potatoes treated in this manner 
yieltl a large proportion of slareh. J’Vom grain, a very iiiio 
description of starch may be prociired by a similar process. 
AV'heateii flour, AA'heii mixed AA'ith sufficient Av.ater to moisten 
it thoroughly, forms a smooth, elastic, and tenacious dough. 
]\ow, if some of this dough he placed on a piece (if ifiuslin, 
strained over the luUuth of a large glass vessel, and bo 
AA'orked with the hand under a stream of Avater as long as 
tho Avater passes tliroiigli niilUy, there Avill remain at last 
upon tlio imisliii sieve a Avhite, sticky substance, called 
glufdii ; and Avlien the milky ’#ater lias become ^lear by 
standing, a AA^hite powder will be found at the bottom of the 
vessel. Prom 100 parts by Avciglit of fine Etiglisli flour, 
about 70 parts of this white powder, Avliicli is pure starch, 
may be thus obtained. This simple mccliaiiieiij jirocess is, 
however, quite obsolete. In manufacturing Avlicaton staAh 
on a largo scale, llie raw material* i§ stecjieil for a con- 
siderable period in water, so that the lactic acid, always 
deiieloped under «uah circumstances from the sngMr of lli* 
seed, may partially dissolve the gluten, and thus lacilitato 
the separatwn of tho starch. S. fcAV Jears siiice, al|^the 
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stari'li used in the country was made from wheat, hut 
latterly other raw materials hrfVc been employed, thp most 
■^important being rice. To obtain starch from rice, it is 
iieces^sary to employ a yery dilute solution 6 f cq.mtic soda 
fop disintegrating th<?, celltdar tissue^of the seed. To the 
flaked eye sta??cli presents the appearance of a‘ soft, white, 
and often glistening powder; under tlie microscope it is seen 
<0 bo altpgethei- dej^titutg of crystalline structure, but to 
possess,' oh the coutrarv, a kind ofnorgaiiization, being made 
u[) of multitudes of little traiifspareni bodies, generally 
rounded, upon each of ■winch a series of concentric rings* 
S?.urron*iiding a central spot may often be traced. The starch 
granides frdm. dillcront plants vary greatly in magnitude; 
those from the tubers of the Oanna, a West Indian plant, 
being the largest,' and those from rice the smallest. Jly 
means of a inicroseopo suhiciently powerful, any kind of 
stTfl-ch may be easily (iistiugnished from the others by the 
shape and size of tlu^ granidos and the pecidiar markings 
which they exhibit, j u the mature grain of rice the granules 
are densely pacluHl and firirdy united ; h.en<*o thi^ gritty 
chaj2fdler of ricedlour; hence, also, the necessity for em- 
'ployiiig'Such a powerful agent as caustic soda to disintegrate 
the grain. Though starch he washed again and again in 
cold water, the granidea rih^ain their charactorislie form ; 
but when a mixiure of starcli jind water is heated to near 
the boiling point of the latter, the granules swell and burst, 
producing, if the proportion of starch ho considovablc, a 
thick fjelatinous mass. The term ami din has been applied 
to i: h i s peculi ar j elly of starch . * 

A\^itli this hook-knowledge we commence our survey of 
the starch factory. Though still accomjianied by INfr. C\)l- 
man, \vc are specially under the guidance of the intelligent 
inanagcri.^f this department, whose lucid and detailed de- 
scriptions of the various processes prove him to be a master 
of both the theory and pnictice of starch-making. 

The raw material of this interesting and hcautiful manu- 
facture is ohieily rice; the produce of that -widely-cultivated 
grSss which botanists name Oryza saliva^ uThe small grains 
growij in Madras and Bengal are usually employed for the 
sake of economy, but any of the forty or fifty varieties of 
A’ce known would yield nearly the £auie proportion* of 
starch. The rice used in, this particular factory is floated 
up j>he ’W’ensiiin, and hoisted directly from the vessels to 



271 


I'Bovisioir 'asb wouksuops. 

• 

the upper story of the hull ding. Here wc are shown tljo 
coar.^e J^idian hags contjpniiigHhe ray material which we are 
about to follow through the estabjisiinicnt. .Uavi7ig no 
desire to desceiAl h^ad foremost down a wooden shoot, wo 
choose a ditferent path lyoin that taken Ivy the rice, and read i 
the ttoor l)eiieath by the aid of a flight of staii»s. Here we 
sec a number of huge iron cisterns, in Avbich the “ liijuor,”* 
or solution of cimatic^soda, proparocl. Under tfi esc, on 
another floor, <are the which. the rice is* acted* upon 

by the alkali until the hard grains are rendered so friable 
they maybe rubbed to a powder Ifelwceu thumb and linger. 
It is cheaper, howcvoi’, to use millstones w*U‘ked by flK:cani 
than to (Miiploy innumerable thumbs and lingers far jMiliying 
down the grains. Tlie steeped rice is groiinfl .Avith waUV, 
and from each pair of stones runs a eoiifiunons stream <1T' 
the star<.*K inattwial, which ncAA" appears as a tliick, cn'ainy 
.liipiid. (.) nr conductor, in showing tliis new* produff/’, 
proudly calls attention to its rcaiiarkalih' smootinu.?ss, a. 
quality w hich bears Avitiicss to tlic perfeefion of both steeping 
and grinding processes. Tie laves his hand in the Avhilo 
stream with evident satLslaction, and raising some of the 
X)rodiiet ijithe hollow of his palm, he oxamiiies it vrttii iTio 
critical eye of an expewt. 

The creamy product, which contains all the insoluble con- 
stituents of the rice in a finely ilivided condition, is now 
placed ill deep tanks called “ separators,”, anil mixial with :i 
largo pro])ortion of water. Eaeli tank is [)i’ovidcd Avith a 
long narroAV AvindoAV of plate glass, through Avhich tin? con- 
tents can be seen ; anePinsido each there is an agitator, to 
which a rapid motion may be given at any time by con- 
necting it with the train of machinory which runs through 
the factory. Tho cream of rice is iii’st agitated in these 
tanks until its particles are Avell (fitlused tlirough tin* Avatefl 
The agitators are then stopped, and gravitation is allowed 
to do the Avork of separation. The particles of skin, iiT)ro, 
and gluten sloAvly 'subside, leaAung the minute starch granules 
suspended mechanically in the Avater. * When tfac separa- 
tion is complete, ► t^e starchy water is decanted . from thb 
sediment, and pumped u]) through tuple's of gutta-por(*ha to 
immense slialloAv vats in the upper part of tlie biiijjiug. 
Thciie vats, which tira called “settling-becks,” cover a largo 
area, and as they are fixed Avithin a very few feet of the roof, 
we find our stooping walk around ^licm seSnewbat ftitiguigg. 
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Our two guides get along pleasantly enougli, for they know 
when to stoop and wliejp. to walk u^)riglit; besides, ^happily 
for them, they do not '\year chimney-pot hats. On reaching 
the last of the b(?cks, our practical frierfd bilVes his arm and 
Wishes up a liandfiil of theideposited ptarch, whicii looks like 
a inass/)f IViish curd, ffe tells us that the settling becks 
"are all fined with zinc, that they arc rc-lilled with the starchy 
water every day, an^ that the 'deposited starch is cleared out 
twice a wcelv. « « ' 

The mixture of fibre and gliiipcn left in the separators is 
sold at jv- good price as ][)jg-food. As, however, the pig^ 
keepers in the; neighbourhood cannot use up tho whole of 
the product, a set of hydraulic presses are constantly at 
wbrk squeezing this nvitrilious niaterial into compact cakes, 
■fvhich can be pacicod in a comparatively small compass, and 
transmitted to the hungry pigs of remote parts. We arc 
c’tirious to knowdihe •haturc of the laborious task which is 
being iK'rfurmed by a dozen muscular men, and ari> not a 
little surprised to •hear that they are merely “ blueing 
the sl.arch.” Those men stand round a large tank, and 
mix the thick star(*h with tho colouring matter by means of 
larga^ W ooden shovels. To look at thoiu from a distance, one 
might imagine that tlicy wore operating upon iron instead 
of starch, for no blacksuiiilis ever Avorked harder. The 
colouring matter is smalf, and it is added in small quantities 
to the starch paste, until tho latter acquires llio delicate 
blue tint which most laundresses admire. Some of the 
starch prepared at ihi.s factory is left uncoloured, for in 
certain parts of England tho pure \lhite product is alone 
used. 

Tho starcli-pastc, whother blued or not, is passed through 
sieves to free it from any accidental grit, and then poured 
ihto clo^h-lined troughs, ftke migiiionette boxes, to drain 
and consolidate. Wlien siitHciently hard, the starch is cut 
into cubical blocks, each about live inches in diameter, and 
removed from tlie troughs. k'olUnving the blocks we come 
to a large .room around wliich are arranged a number of 
hbt closets or stoves. The first and Jarg^^st of these closets 
is called tho “ crusfii4f stove,” and inio this tho cubes of 
starciU are carried and xdaced in regular rows upon the 
‘shelves. After having been exj)osed i'oF some time in ^^hia 
Turkish batli to a^ temperature ofl40®Eahr., the blocks are 
reiiu)ved inid tlie surface crust is carefully scraped off each. 



273 


PBOVISIOir AND STJiytT WOEKSHOPS. 

• 

The clean blocks are now packed in paper, tied np, and 
labelled as though they Y'eAHi j^st abi^ut to be sent from tlio 
factory. 

This operatioil sunrises us, for an important link seems 
missing in the manufacture. ^he parcels arc fainilfar 
enough, but we never remember incetujg with^x solid cube 
of starch in commerce. Stai'ch has always bedn presented^ 
to our observation in curious A’regular prisms, and we natu- 
rally want to see }io\y* tji#sc prisms are jirodiiceTl. • Our 
prat^tical friend laughs wliew we commuiiicalo our wish to 
Ijiin, and iiiforms us that the starMi is “ cjystalli/ifd ” alter 
it is packed, merely by exposing the pareefa to an elevated 
i('niporalure for several days. Opening one ^oor j^l'tor 
another, lie shows us tliousaiuls of parcels lunl^rgoing tile 
process of stoving; and by breaking open"* at least a ilozell 
parcels ho thoroughly el neidates the mystojy of starch crys- 
tallization. 'faking a jjacket which has Wien suIRcientfy 
stoved, he unpacks it very slowly and gingerly, so as not 
to destroy the cubical Jbrni. of the mass? ol' starch wiihin. 
The mass which ho lliiis ex})oses to iviy view is eovored with 
miiiiito crjioks, ycil it is a perfect cube for all that. On lij^btJ^ 
touching it with the linger it .instantly falls to ])ic(.*64’, aiSa 
n here the cube stood we now see a heap of the irregular 
prisms or “ crystals,” as they arc cbm tn only, biitcrronofuisly 
iennetl. Thes6 prisms are the ])aTts of a dissected ])uzzlo; 
but wo should as soon Ihiuk of attempt ingto count the hairs 
of a. well-thatched head as trying to rebuild tlie cube. 

Wc! have now traced the progress of starch from tin? hag 
of rice to the packet ot* crystals, but much roinuiiis to bo 
seen before we can take our departure frojn the Carrow 
Works, '.riie vastwarehousc into which we are nowcond noted, 
enables us to form an adeipialo cojnvption of llio produc- 
tiveness of the starch factory, Tfte packcits are arranged in* 
large blocks, between wliicli wide passages are left. In one 
of the blocl^, which has lately been built, wc are assurcnl 
there are 30S2 packets, and this is not by any means the 
largest in the place. We cannot help comparing the piles of 
starch to houses ; apd tlie whole warehouse w'ill live in ouf 
memory as “ Starch ibwn,” or the “ City of J'Veula.” 

jVlessrs. Col man manufacture tho products know^ as 
“ BIukjs,” which aie associated wdtli starch in domestic 
econojny ; but at present the seat of this manufacture is 
Stoke, where they have another estallishmSut. W6 are in- 

18 
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formed that there is nothing very curious in the prepa- 
ration of the blue, wliich is A simple mixture of indigo ami 
starch. ^ 

Thougli wo have visited Garrow solely to'^suney tlio mus- 
tard and starch factories' we are tempted to take a peep at 
the great Hour mill which has betm erected by the lirn’i, and 
which for magnitude and completeness surpasses every mill, 
which we have* hitherto socn.^ The machinery in this part of 
the works is driven by a magnifeent pair of engines, which 
together have a nominal po\vc?r"of eighty horse. There are 
many other interesting steam-engines connected with the 
worlfii ; indeed, a whole day might bo well em})loyed by one 
with a irleehanical turn in merely c'xainining the ditfmmt 
sources of power. A fine pair of beam engines, with the 
'hominal power of fifty horse, work the shafting or starch 
factory ; another pair gives motion to the pestles and 
fttcives ot tlio miKdard fat-dory ; and a very odd-looldng oscil- 
lating engine is connected with the macliinery of the prin- 
cipal workshops. * 

.In a (hdaclied building near llio ofiices we are sluuvn 
another hind of engine, wliicli the IMi'ssrs. (\)lmaii will en- 
d'eavdiVr to ho('p from working as long as possible, tliougli 
a staff of well-paid servants arc attached to it; this we need 
scarcely say is a fire-engine. Around the room in which it 
is kept ai’e arranged the lengths of iiose which might b(> 
required, with torches, buckets, and a comphlo set of fire- 
proof dresses. Tlu; measures xvliicdi have been taken to 
oppose the destroying clement are admirable. AVatcr-pipes 
ramify in all directions tlirough the*’establislimcnt, and are 
furnislu'd with cocks of the most improved construction. 

An immense quantity of good wati'r is used in the starch 
manufacture, and to increase? tlu^ supply the enterprising 
proprietors of the worlts are now sinking an Artesian 
wtII. Already the astonishing depth of 1200 feet has been 
reached by the boring tools, and the engineers confidently 
expect tc come upon the green sand and soft water before 
long. * 

* There is a paper-mill which also eJa-Jms attention ; but 
we ,dare not stop tb examine the beautiful machinery 
whi^h belongs to it, for time flies, and we must reach Lon- 
don to-night. In our hurried Avalk orcr tlie work*, we 
come upon coopers* and engineers’ shops, a smithy, a steam 
sav’-miir, and many other important adjuncts to the 
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triple factory for Mustard, Starch and Flour. Wo are not 
astonished, therefore, when Mr. Colyian informs ua, that no 
less tluxn ux hmidrgd people find constant employment on • 
these greax, works at Carrow. . , ^ 


• • • . • 

MESSES. HILL, lilVA^^S AIS I) CO.’S VINEGAE 
AVOEKS AT AVOECESTJJE. * 

Away from the smoke and dim of Biriuiijglffim, h\; the 
]norning train into the fresh open country — past fields, and 
hedgerows, and quiet homesteads, beyontl the little qiiaiifb 
station of Droitwich, the soft green landscaj)i% broken in 
the distance by hop-gHrilcns, where the ftrsl. green slioffts 
are peeping out ready to climb the tall, brown, i)are poles — 
by apple orchards, where tlic dripping frees Avill soon burst 
into masses of delicate blossom under the infi nonce of the 
genial warm spring rain. Our mission is in tlui old efty^of 
AV’orcester, tijat “faithful city,” whose name, dcjnlfting as 
it does, the site of a Eomau tower, recalls the various ei*as 
of a nation’s history, from tlio fimo of its possession by a 
Eritish bishop, and its inclusion in the kingdom of Mercia, 
under Penda, in 025, to the last gr(?at struggle beyond its 
old cathedral walls, when the Eoyalists smunimbiid to the 
stern Puritan, who watched the tide of fight froifl the 
stcjeple of the little chtirch across tlie river. 

Twice has VV^orcester been the scat of civil confiict between 
the people and the monarch, and on each occasion lias it stood 
out the siege in favour of royalty, till it could stand no *oiiger 
either against bold disalfected oarons, or the soWicTs of 
the Commonwealth. Twice burnt down between 11 island 
11311, almost utterly ruined in the civil wars of Stephen and 
of John, who made it his fiivorite retreat, and tlioro sub- 
mitted to the synod which led to the institution of the 
Great Charter, tal^p and burnt again by Owen Glendowdr 
in the reign of Henry IV, mulcted !is a matter of course 
by Henry Vll, suffering from earthquake in 1531, •and 
pesllilcnee in 155^ and 1G37, it must have possessed rare 
vitality to play so strong a part ^ve years after tlie latter 
date, when Prince Eupert tried to keep if against Hho a^my 
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of Cromwell. Nearly three hundred years ago it lield 
its own, and its trader flourfehed .even as it does* in our 

* happi(?r and more peaceful time. “ The ^weajth o|j^thc towne 
of, Worcester,” says o^ld .Leland, “sttindetb most by 

f drapering, and no tpwne^of Englaivl at this present ty mo 
^laketh.so maiiy cl oatlies, yearly as tliis towiie'doth.” With 
which rpflection, our wauderijug fancies being recalled to 

• such of pur own “ doatbes” Od arc being gradually soaked 
by thfffc spririg rain which scemeft *so mild and genial when 
the lover of nature was under slielter, avo hail a return fly, 
and set fdrth to , explore the vinegar-works of Messrs. Jiiiil, 

. EvanS; and Co. » 

^AVhy it^'sljould bo necessary to go either through a 
clnircli or ii. newly-built parochial school on our way to tlie 
uiaiiutactory is not ([uite clear ; but, as w-e stand at the 
door of the building to which wo have been directed, and 
notice its red bftek Vnd white facings, its pointed roof, its 
large windows, ifs^ swinging half-glass door, and, above all, 
its extreme cleanliness (to say nothing of its size),^AVc feel 
that there must be some pivltminary ceremony ol‘ iJiis kind 
tg^ observe, and rub <nir shoes vm*y ('artdully. Eui*tively 
peeping’ through that same glass door, however, we discover 
that this building is the , counting-house — that the space 
Avhich should be, occupied by ])ews is filled with long and 
and shining desks — that instead of a “ dim religious light” 
there -are more windows in the roof, Avhicli throw overythiug 
into strong relief, and that the scmi-ecclesiastical style of 
archiiocliire is admirably adapted for business purposes. 
Kot remaining here long, however, Ve are do.liver(?d to a 
patient guide, who iufojansus as Ave cross the yard that the 
inanufacture of Eritish wine was introduced at Worcester 
between eighty and ninety years ago ; that Messrs. Hill, 
Evans, And Co. purcliasecf the business in 1829; that it 
waSj at that time of* A^cry limited extent, bnt baa now so 
gi’eaily increased as to place the firm upon an equality Avitli 
the oldest and largest manufactories of British Avincs in the 
kingdom. « * 

Compared to the yinegar-Avorks whicji were established by 
the tirni in 1830, the manufacture of British Aviiies in which 
these gentlemen engage scarcely seems extensive; but 
'taken alone it afibrds some scope for reflection, sinc^tbe 
vaults in Avbich jp’e stored orange, ginger, raisin, cherry, 
cujciant, and the iTst, are of very great extent, lying, indeed, 
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beneath a large portion of the warehouses above, and con- 
sisting pi eleven avenues, scane 240 feet in longib, and 
capable of^conljainiiig about 3000 butts or pipes ot* assorted . 
Uritish winps. ^ The process of inanufiicturiug the wine is , 
not a complicated one. since tlie* fruit having been oAce^ 
steeped, fernteiited, ana pressed, it is only reqyired to store 
and give it age and maturity, wlieii it is iinbd ready foF 
sending out. u! * - • . * * 

Although Messrs. 1*1 ilh Evans, and Co. oBigiifated the 
manufacture of vinegar in* 1830, it was evident that there 
were vinegar works in that city £rt a very much earlier date, 
since their present establishment included the site af two 
small nyinufactorics ; and a row of about twenty houses, 
called Viuogar Itow, has lately been pulled Mown by Jflie 
hrm to effect a public improvement. Ifroin the immenfte 
cellars of Jlritish Avine w’c proceed at once to tbo inspection 
of the operations in the larger mamilitctuac^ of viifhgar. • 
Itequcstiug that we may ‘‘begin at the beginning,” and 
finding that the beginning is grain, wo c*ros3 ayard where the 
new red brick buildings rise story above story like dock 
warehouses, and are taken to the granary iloors, of which, 
beside the basement, there are three, together cafabhy7)f 
containing some 8000 quarters of the grain from Avliich 
A'incgar is composed. To the tojimost room tins grain is first 
hoisted by means of a crane, and, through tra|)s in the 
boards, is afterwards shot into the Ipwer floors, where 
lieaps of barley and sacks of malt lie in all directions ready 
for imnumberiid broAvings, • 

The first process tb which the grain is subject is, of 
course, grinding, and for this purpose it is taken to a llooi* 
where three groat wooden “ hoppers” receive respectively 
oats, barley, and malt, and conduct tliem to the receivers 
of the mills below — mills formtjd of the ordinarj^ eirculnr 
stones revolving one upon the other in protecting iron 
boxes, and each furnished Avitli a lever, by means of ^'hich 
the stones may be raised, for the purpose of cleaning and 
repairs. Erom these slowly-revolvin*^ invctcr^fe mills the 
crushed grain falls in flakes, hot with the friction, through • 
metal sliutcs, into a wooden trough,* A^hich runs the entire 
length of the room beloAV. Through this trough' pswses a 
Boi^ of endless biftid) furnished on its upper side with little 
open pockets, which, as it passes through the meal, fill 
themselves, -and carry their confents uj again, 4:hroi\gh a 
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wooden sluift, thereto empty themselves into another trough 
provided at the bottonr \vitliH?anvivs ftninels, beneath which 
are placed the sacks for iilliug, tin? meal bei^g pushed along 
^the channel by means of a revolving bai* lui;nished Avitli 
^flanges at regular iiit(ir\jals. Tliesj^ operations, as Avell as 
some oHiers^'et to be desttribed, are clfectcd*^ by ^ means of 
%team power ; and, in keeping with the scrupulous cleanli- 
ness winch cluu*acte;*ise8 ihe whole establislunent, we notice 
that ihe^ cngiiui-room, tliroiigh \»hich we pass to the meal- 
room, is,a largo apartment in which there is nothing except 
the necetssary appliances' for working the migine. ^i’ho 
^ engine itself looks like a highly-magnified working model of 
soinp mechanical improvement, ajid is so briglit ^nd care- 
fillly kept that even the cngiiuj-room of a crack steam-yacht 
might suft'er by coYnjjarison. Jt is of forty-horse power, and 
is constructed on the high pressure principle; but we are 
surprised that tiuTeMs so little noise, and miss the usual 
clang and rattle of steam machinerv, a (drcu'iristance partly 
accounted for by tlib fact that one of the driving-wheels is 
of wood and the other of iron. 

Tile full sacks are now removed to the nu?al-room, and 
iJencath the meal-room, elevated on a timber stage or plat- 
form, and accessible by Avooden steps leading to a snr- 
roimding gallery, stands tfie great imisli-tnn, surrounded at 
some distance by vats Avhich arc tilled with water from a 
largo main tjink. ,Oii ascending to Avit ness the first actual 
process of vinegar making Ave are forcibly reminded of the 
great^ tun at .Heidelberg, Avhicli lies amidst its Avooden. 
beams and siij)ports in a manner uoV dissimilar. Early in 
the morning the brcAving eommonees ; the tun is partially 
tilled with Avater, and receives the meal through the slmtes 
in the iioor above. About 384 bushels of barley, G8 bushels 
oats, t And a like quantity of malt, in all G5 quarters of 
meal, is sufllcient foiA a day’s brew ; and this, taking up the 
Avater, forms a “ gruel thick and slab,” to AAdiich is added some 
Avater heated by means of steam-pipes passing through the 
vats. Eoyr times, and each time at an increased tempera- 
ture, must this be added befoi*e the br^f^iug is complete. 
While it steeps and Seethes a series of rakes, Avith flanges 
something like those of a paddle- Avbeel, revolve on a bar 
• which crosses the tun, this bar itself rovolving on an axis as 
though the whole concern Avere a sort of rude orrery adapted 
to ^ mechanical jfurposc! Over the Avhole surface of the 
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seolliing liquid lies a great, dense, white, yeasty Hake, and a 
pleasant odour arises wdiich •bespeaks the richness of the 
bi\jw. As soon as the strength InA been thoroughly ex- 
tracted the op^atidh is complete, and the liquid portion of 
the mass is run oil* into tanka belovf. This liquid — aromatic, 
sweet, and gmnniy — is indeed “ s\^eet \?ort,’* with all its in-* 
sidious property of intoxication. By tlus*»pro(?ess tlur 
sugar and the diastase (formed in malting from tht; starch 
and tho gluten of the ‘gj’ipn) arc dissolved, and the, latter 
substance, a(;ting on ilie titarcb of tlie grain not malted, 
<ilianges it lirst into a H])ecics of* soluble gnm, a'jcl, iinally, 
into saccharine matter. e have now to folk)w the ope.^tions 
which convert the sugar into alcohol by vinous fermentation,* 
a task which involves a steady climbing of Ivoodcu stakes, 
and an amount of personal exertion which jiothing hut an 
intense interest in the subject could render endurable, for 
from the tanks into which it has hocn rwn f^|om ihe-mash-tun 
the wort is pumped through large copper pi[)es into an enor- 
mous tank which stands on the roof of»tho building, and is 
itself covered at some height above it by a raised roof of its 
own, supported by pillars, and leaving it open tt) tlu^ air all 
round. This is tlie “receiving tank,** and, a ftei^ having 
paused a moment to take breath, and a bird’s-eye view of 
the neighbourhood at the same time, we venture to look into 
it, and sec the wort whicli has been pum|A^d in lying under 
a light snowy froth. The way up has led along wooden 
galleries, intersected by great water- tanks, and, looking 
fearfully down into tho lloors wdiich Ho below, \vi) prejiare to 
rclrace* our steps. iVoin the rcc(‘iving-vat tho liipiid is 
allowed to run in pipes through the refrigerators, a series of 
tanks containing cold water, from which it at last escapes 
into tho great sliallow cooler which is sunk in the floor of 
tho upper story, and exactly rftsembh's a swimniiiig-baUi, 
except that there are no boxes undressing, and no 
bundles of corks floating on its surlaco. This batli is about 
GO foot long and J30 feet wide, f^ut only a foot in depth ; and, 
instead of windows, tlie upper part qf the walls next the 
roof is formed of ^opeu lattice-work. The teiifperaturo,of, 
the ^vort on leaving*^the receiving-ciitei’u is about 100‘; by 
the time it leaves the last refrigerator it is reduced to TS'", 
and it remaius ia i^e bath until tho teinperatim^ is^aboqj; 
63'’. Its specific gravity is then 55''. Immediately under 
this great hath or tank lie the fernfcntin^vats, of which there 
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are eiglit, eadi holding some 16,000 gallons, and, the wort 
once run into*thesc, the barm ts thrpwn in and the fbrmoii- 
.tation commences, the gravity falling to 0 it^ tlio operation 
is successfully conducted, llie final proboss of ijeetous fer- 
meitfcation now claims attention, and^ we once more mount 
ty fresh ilighj^s of lactder-ljke steps to tlie acidifying rooms, 
■^here two stories of enormous vats stand in tiers, divided 
,l)y brick ‘partitions and iiccessfble by a gallery or platform 
of timber; Into these vats (hiid^here are thirty of them, 
holding from eiglit to twelve thocisand gallons) the wort is 
thrown by pumps which 'force it through pipes running 
underground. !N early one half of each vat (from the top 
clown wards) is occupied by large bunches of besom or birch- 
twigs' upon the surface of which the wort is coiitiMually 
splashed and thro\Cii by means of another arrangement of 
pumps which wait for its arrival from below. The reason of 
this' is silHicientl^r ovivioiis — ^acidification being effected 
by the combination of alcohol with the oxygen of the 
atmosphere, and the great exposure necessary for com- 
|)lete oxydatiou being secured by the largo surface presented 
by the bunches of besom through which the air passes freely. 
IiT'tho tld process of acidification, besides admixtures of 
sulphuric acid — presently to be more fully explained — it 
was customary to expose the vats of wort in large, open 
spaces, called vinegar fields or yards ; but, as well as being 
less etUcacious and .slower in its operation, this led to con- 
siderable waste of the acetic ether, which even here is 
escaping with such pungent odour that we stfeni to have been 
suddenly confined in a gigantic " virUigrettc,” and feel as 
though we should have an immunity from faintness and sud- 
den headache for the remainder of our lives. Kven under the 
improved system adopted by Messrs. Hill, Evans, and Co., 
the acidijB cation is by no Wans a rapid process, since it 
takes nearly a montli of this exposure to effect the cliemical 
chanjie which converts the liquid into imfincd vinegar. 
Hitherto our attention has been divided between “machinery 
in motion,” ^fermentation, tuns, pumps, cisterns, and vats, 
wbicli we have been led to describe by the term “ enormous.” 
We are now led into a grtjat range of warehouses, where every- 
thing Js still, quiet, cool, and almost solemn — led to the 
contemplation of a fresh series of vats *of®such dimensiSns 
that the “ three men in a tub,” of nursery celebrity, become 
mere, miserable pretenders before about thirty huge crec- 
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tions of hoops and staves capable of forming roomy barracks 
wbere^“the butchers, bakcrts, and^ candlc-stfck-jnakcrs” of 
W orccsfcer Ijjiid accoiuinodation. Of these the first half-* 

score receive tlic vinegar for the purpose of “ lining,” and to 
this end contain asini^l quantityV>f bepeh-chips, Avhich aid ip ' 
clafily ing the vinegar. Mach of those vats wilLcontj^in 18,000 
to 20,000 gallons, and arc n, fitting ])reparatioii^ for their 
brethren, whose stupendous bulk is dpvoted to storing tho 
vinegar in a department* called the “ filling-rooin.”* These 
latter receptacles are in reality as largo as house*? and cost 
•as much to build. As wc gaze at*theni iu utter astonishfnent, 
we make a calculation that ii^ would bo possible tot?onvo 5 t 
the smallest of them into an eligible villa rt^ii?l?nce, jpul so 
move oft* comfortably to Australia on board the (Ireat ifast- 
ern in complete and undisturbed security. To say fliat 
the least of the twenty monsters holds 10,000 gjillons, and 
that the five largest will contain 80,0^ each, is sifting 
little, for mere figures give but ati inadequate idea of space ; 
it is, perhaps, more to the purpose to remark, that on the 
completion of one of the smaller size a party of fonr-and- 
twenty sat down to tea within its timber walls, and that the 
area of the larger would afford arhplo accomniotlationior* 
half-a-dozen fashionable “ kettledrums.” 

Certain proceedings wdiieh have occurred within the last 
six years in connection with evidence upon chemical analysis 
have somewhat mitigated the public cfmfidenco not only in 
those once valuable certificates whicli declare certain articles 
to be “ entirely free from adulteration,” and are signtd wdth 
the names of self-coiTstituted investigators, but also in the 
complete infallibility of some analytical and sanitary com- 
missioners publicly appointed for the i)iirpcse of ollicial 
representations. While therg was a great and urgent 
necessity for some such public appointment, however, the 
inauguration of an analytical commission was popjularly 
regarded as a deathblow to all adulteration whatever, and 
not fully appreciating how delicate a scientific matter this 
same chemical analysis sometimes ill, a larger number of 
honest people delivered their opinions entirely to scien-* 
tilic guidance, and were prepareef to take the w^rd of 
the commission on every case in which they announced the 
results of their ftiquiries. This was doubtless a reasonablb 
course enough, when we consider; the nature of the subject ; 
but, like many other useful institutigns, the Commission 
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were occaBionally at fault ; and an opinion somewhat pre- 
cipitately expressed led, in more .than one iuataijLce, to 
•results ivliieh bore hardly upon individuals at yhose expense 
the mistake of the learned body had b*een made, it so 
happened, that some, ten years ago the sanitary and ana- 
l;^tieal commission of that celebrated journal, the * Lancet,’ 
made sonie such statement of opinion with rtispeet to the 
•■vinegar nianufactured by Messrs. Hill, Evans, and Co. ; and 
though, with a proper sense of justice, the charge of using 
sulphuric jicid (which was the assortion originally put forth) 
w as iifterwVirds withdrawn in the pages of that journal, the. 
Ijrni hdlieved it to ho a matter of sullicient ira j)ortaii(*c to 
their.ow'u cliaraetcr and commercial interests to need com- 
])Jel;e and separate refutation. To tiiis end they induced 
Pifefessor Graham, ‘Dr. Hofmann, and Dr. Lyon Playfair, 
three gentlemen whoso scientific attainments were con- 
sidered to*^ be bcyDiid'^lisputc, to conduct a special analysis 
of their vinegar, and ift the same time gave them free access 
to the books and jou'rnals, which recorded the transactions 
of the firm for the previous twenty years. The result of 
ai^ examination of these hooks and of the analysis of several 
sainplesISf the vinegar taken froiii vats selected by the opera- 
tors themselves, w^•ls n de<;laratio2i that the mode of oxydising 
tlic alcohol adopted by Messrs. Hill, Evans, and Co. is ra[ud 
and effective, and' apjiears to have the incidental advantage 
of ehiuigiug and rendering insoluble certain glutinous and 
albuminous matters in the lermcnted wort which are apt, if 
not golii rid of at this stage of the process, to occasion ai*tcp- 
muddincss in the vinegar and to prevent its keeping ; — that 
it was generally considered necessary in the vinegar trade, 
at a former period, to add a small portion of sulphuric acid 
to vinegar in order to counteract tliis tendency of the liquid 
to dceoirposition, and to preserve it from turbidity (this 
udditjon of sulphuric*^ acid w^as permitted to the extent of 
one gallon of sulphuric acid to one thousand gallons of 
vinegar bv an excise regulation, and had, therefore, a legal 
sanction) ;-r-that sulphuric acid is now known to be un- 
' ndbessary in properl3’’-prepared vinegars, although still 
added by some maiiufahturers for the ])urpose of increasing 
the strength of their vinegar, or, in some instances, nujrely 
from habit and the indisposition to distu.rb*the routine otVau 
old-established practice ; — that the presence of sulphuric 
acid, in vinegar s&ould be looked upon as the mark of 
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inferior quality, for it is only where the mode of manu- 
factnv^) is defective thfit th5 addition appears to bo at all 
necessary ^nd finally (after detailing the course of theii* 
experiments), that the vinegars pf Messrs. Hill, Evans, and 
Co. demonstrate tlien^selves to pnrg malt vinegars, whoHjir 
nuiidiilterafed with sulphuric acid ; while, •^oii the other 
hand, their strengtli is not artificially enljaiicqd hy tLe 
addition of pyroligneous acid, sometimes pracdist^d, and* 
which would betray its«W‘ by an odour of creasotc when the 
li(|ui(l is heated, of whidi these vinegars are cniiirely 1V(\^. 

• !Not with standing the distinct withdrawal by tlfe * Jjafici'.t * 
of the imputation erroueously made, and the nnansit^ orabio 
rei)ort of Pr()fes.sor Graham, Hr. Hofmann,^ aifd Hr., Lyon 
Playfair, and the amende honorable made by the ‘ liauAd;,’ 
however, Messrs. Hill, Evans, :ind Co.'^for some time 
tinued to suffer xinder the imputation originally^ put forth, 
of which a very damaging use wjfs ^adt* by some of flioir 
rivals in business, even after its con'^hete withdrawal ; they 
W’oro, how<Jver,convinced that truth would ultimately [)revai), 
and ill. this they have not been disappointed, for tludr annual, 
sales have contiiiiied to increase year by year, so lliat, ^yhile 
the quantity for 1852 (the date of the analysis) wfR 
gallons, that for 1859 (we are informed) stands recorded as 
1,208,000 gallons, a quantity which will indicate that! IMossrs. 
Hill, Evans and Co. are the largest mamil:ictiirers of vinegar 
in this country. 

The vin(?gar in its pure state is of a pale-straw colour ; 
but, as there is a fashion in these matters, and lhe*Ilritish 
public prefer the uSual browiiisli tinge, the colouring is 
eftec*.ted by moans of burnt sugar. On tl»o other iiaiid, our 
Scottish neighbours object even to the natural hue, and the 
vinegar supplied for the iiorthqrii trade has to be so distilled 
that it may be rendered perfectly white. • 

Having left the store-vats and tiny filling-room whe^re the 
vinegar is drawn off into casks, we pass into tlie cooperage;, 
on our way hack to the counting-house. Stacks of casks 
from tlio ground to the high ceiling,* piles of«stav(;s, traps 
and pitfalls of hcops, a continual sound of spoke-sliavi ng ilnd* 
liairimering show that the work is going gaily on. ^nt we 
have not yet done with the vinegar ; for it remains us to 
it put to ont of its most legitimate and jiriucipa^ ustHfe, 
and in a manner which is in spme sort a guarantee of its 
excellent q^ity. In truth, the well-Jmown Pickle, .^Pre- 
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serve, and Sauce Manufactory of Messrs. Lewis, Webb, 
and Co. is so near the Yiuegar-works that it seems like a 
aatural supplement ; and we go there at once to continue our 
observations by noting the practical application of all the 
processes by which "wo seem to have „ been malted, ground, 
inaslied, heatod, fermented, cooled, alcoholised, acidified, 
fined, and stored. Indeed, Messrs. Lewis, Webb, and Co. 
diavo contracted t with their neighbours to use no otlier 
vinegar than tlieirs for the pit-yea made in tlieir ware- 
houses ; they adhere to thtJ prhiciple of non-adulteration 
by siTcadily’disregarding tluit artificial brilliant green colour- 
in the '‘pickled vegetables which is only to he obtained by 
hurt ft 1 1 in gradients. 

Mere in a great yard, which is, in fact, a sort of open 
wh^irf, lie casks full't^f cucumbers, cabbages, onions, and all 
the variety which are. combined in the “ mixed pickles ” of 
ordiYiary domestic ccdhcfhiy. They aro being steeped in 
brine, previous to thl^ first pickling in spice and vinegar, 
■which precedes their" being bottled. A encumber of pale 
yellowish gw^en, which is undergoing this first pickling, is 
already beautifully crisp and cool, and the dilference be- 
tween tlte results of using the ordinary admixture of 
pyroligneous acid and vinegar and the pure malt vinegar is 
detected instantly by anybody who has been unfortunate 
enough to taste the former compound. 

We have little time to spare, how'ever, and, passing through 
the large warehouse where ivomen and girls are filling the 
various bottles, and out by the room where preserved fruits 
are in their preliminary stage, sirameiMng in steam -jacketed 
electro-plated pans, we bid farewell to Messrs. Lewis, Webb, 
and Co. 

As a Jlnale to our visit to Worcester and its vinegar-works, 
w’-e call oiu Messrs. Lea and Perrins, the manufacturers of the 
celebrated “Worcester Sauce,” are conducted by one of 
the firm through the works, and learn that hundreds of 
gallons of the vinegar manufactured by Messrs. Hill, Evans, 
and Co. arc '^sed in mtdiing tliis famous condiment, of w^hich 
'the public consume 2000 dozen bottles >per week, while 
the firm pay over £4006 per annum for the bottles in which 
the sauce is sold. And so, with brief hut not insincere 
eoinp^iments, we take our leave, and, after coming intd a 
liberal reversion of the Severn salmon provided for the early 
market diHiner at the Crown Hotel, fall into a doze and,. 
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in a confused mingling of ‘“'the antiquities of Woi'cester *’ 
^vifch jjlessrs. Itill, Javans, ^nd Co.’s factory, dream tliat 
Hannibal, in^ii attempt to sack tRc city, discovers tliat liia 
coiinnissariat arrafigements are unequal to the task of i5oii- 
veying to the Alps an eiglity-tlfoiisaud gallon vat of •pure 
malt vinegaft’. * * * , _ * 


• MESSRS. ALLSOPP’S PALE ALK BRWE1>Y, 
JiUllTOJf-ON-TKEJvl'. 

Tine liistory of alo is in sonic sense llio liislory^ of 
England, and tlie statistics of its eoiistflnplion would atJ^ird 
to the (rnrioufl inquirer an indication of social and political 
alternations. • • • 

It limy be doubted, indeed, wboibii* an extended areount 
of the origin and progress of the grCat bever:ig(' in all its 
ancient and modern varieties would not iiieliuic voluiniiioiis 
sinuotations on tlmt famous “ History of the AVorki,” the 
author of whieli lived in an epoch when tlio ai't ol^ lircwfiig, 
had reached, if not its culmination, at least a degree of per- 
fection which was in itself no slight addition to t he glory of 
the age. 

For learned discjuisitions, however, upon tlic “ ecrovisia ” 
of Pliny, the “ cerealis liquor” of Plautus, or tlie “ zytiiuin ” 
of Columella, wc are not at pi escut inclined ; niilreover, 
in tlie iqiace devotifl to this article the “ giiol ” of the 
feast of Thor, the later “ cal,” the iniliopped \Vitsun ale of 
our Saxon forefathers, the chica’' or maize becT of ancit^nt 
South America, the ^bouza” (oiuinouM name) or niilJet 
beer of the Criiii Tartars anti tlie Loavct IJ iu^laya, the 
Itiissian “quass ” or rye beer, the ‘‘^iva” of tlio South Sea 
jHhinds, and that wonderful “koumiss” which the TiirtiU's 
make from mares’ milk, can receive no scientillc investi- 
gation. • ^ 

Through the ndv^le course of our ballad literature, hf)W-» 
ever, the hearty praise of ale (tlftt* whicli w6 call beer 
having been a subsequent introduction, if not an uiu^irrant- 
aMe innoAmtion)P rings out in iiumbcra tuneful and jovial, 
with plenty of good old suggestive titles, from “ nut-brown ” 
to “nappy.*” * ^ • , 
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.From Bishop Stilly whose orthodox iitterancos in fjivoiir 
of the honest Hqnor exhibit a generous acceptance of either 
new or old,** to tlici grand old “ wateynian,’* * John 
Taylor, wlio rowed in a wherry from *Londou to York, 
down the Thames, the Trent, and the Humber, drinking 
ale all the way, whaf do w^e not find in its praise ? Then, 
h!tve wo not the Ilagjimena songs and “ Sir John Barley- 
-corn,’* and a host of others, in tvhich the keynote is ale and 
jollity ? Me. 

If tIuVi.fjistory of ale is the history of England, howov(ir, 
it i»ay b& said that for* the last two hundred years, 
tlie history of th6 Allsopps is the history of that glorious 
lirewage of **.lurton which still bears the palm amongst all. 
other ales. The ale of Burton, indeed, has been celebrated 
fro.n an antiquity remote to trace with certainty ; but 
.its consumption was principally local, not extending much 
bey find Dtrby, un+il lo23, when it was first introduced into 
Lcuidon under the nitino of “ Derby Ale.” In our own, 
time the name of the old family of Burton brewers seems 
liki'ly to remain idciitilied -with the beverage, siuce “ a glass 
of Allsopp** is an overy-day request which the publican 
tlluroughDy recognises, however be may lail to comply with 
the demand by serving the genuine article. 

All tliesc things, then, make it neces.sary that wo should, 
in the interest of this sericjs of English w^orshops, pay a 
visit to the old brewery at Burton whence Messrs. Allsopp 
supply that “pale” ale whose sparkling amber fills the 
glasses' of thirsty Britons, both here, in India, and in the 
tropics, — whoso fresh but mellow rip«^lo now gurgles from 
cool black bottles in every Parisian restaurant where beer 
has till lately been unknown except in the state of a stale 
and llahby beverage which failed to compete with ^hin 
“ ordiuair/^.” * 

The Burton ale, however, long before it had become 
cpjumon even in London, was largely appreciated in Russia, 
where the exportations w'ero welcomed not only by the 
gentry, but, jf the ebuonicles of the time be reliabie, by the 
-•Err.press Catharine and the rough sliip-b.^ilding Peter, in 
whose orgies the stfcAig mellow beer of tliis English 
brewery — then in the hands of the predecessors of Messrs. 
Allsopp — held as liigli a place as, from its sanitary proper- 
ties, it well deserved. “As soon as one sits down,” says an 
eyewitness* of the \]?ourt festivities of the Czrr, “one is 
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obliged to drink a cup of brandy, after wbitih they ])lv you 
witU ^refit glasses of adulterated tokay and other vitiated 
wines, and, between whiles, a bftinper of the strongest, 
English becr.^* • 

111 1800, liowever, the Continent was closed entirely to 
British eoinroerce by tlie decrees bftiuf Emperor N^ajioloon— 
a change which, while it exercised little influenre oifthe otlft?r 
breweries in Burton, eomplfetely destroyed the la!*ge Baltic*, 
trade of Messrs. Allijo^ip by stopp*ing th^sir tf^vports to 
I'Jortherii Europe. This, necessitated an iticrc ag^ l atteii- 
.tioii to the means of creating a large home c(Mmim|.j«tion, 
and the energy which had for so many tears biiiJUnp the 
house was still iictive* in extending the knmvk'dge of tlTe 
virtues of Burton l)f>er from the surrouiidfng distriTHfi to 
the metropolis. Tlua turned out to hawc. been a wise policy, 
for w'heri, in 1813, the reverses of Napoleon commenced 
from the battle of Leipsic, and Messw. A^sopp efideavotired 
to regain their cx])ort business, it was fouiul that during 
the stoppage of the supply tastes Imd changed, and the 
demaud hacl so greatly decreased that the trade never re- 
eovored its former importance. Although in 1820 the now 
llussian%iritt* removed all the priihibitory diitie*^ and tiiie^ 
lliisaiaiia refused to receive any ale which did not bear tho 
distinguishing brand of the bouse, nnotbor tariff was issued 
in 1822 Avhicb again imposed an almost proliibit ive duty on 
Englisb ale, but by a strange omissioii, English poi*l.er" was 
ex(?epted from tho tax, a fact to which it is said Messrs. 
Jlarclay and Perkins may attribute a rise in their fortunes, 
since it enabled theia to acquire almost a monopoly in tlio 
supply of ])OPter to Kiissia, Jt xvas in tho same year, how- 
ever, that Mr. Allsopp determined to brew a description of 
ale peculiarly adapted for the Loudon market; and, after 
careful consideration, this wasdlleeted by adding the fnie 
aroma and flavour of the original b^er a greater degree of 
hop bitter, while a more neutral taste which cnaWed^t 
successfully to compete with porter was at the same time 
obtained. # 

It was at abouj this period tliat a trade arose, tiowewer,* 
which soon compensated them for tlffe loss of that of Itussia. 
This was no less than the introduction to Lulia of tlifli palo 
al«p which has siiice.beeome so celebrated. Tho firsf ale (.if 
this sort brew'cd in Burton was the result of an aceidbntal 
question to#Mr. Allsopp from ai! East •India diacct or^ who 
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asked why he did not make an attempt on the Indian 
market, at the same time showing iiirn a sample of tlic pale 
sde at that time exported. The result was that an experi- 
ment was first made by a decoction of differently-dried 
nialtYi.nd variously -adjusted hops — the first brewage of pale 
silo having been, in fact, effected in a teapot in Mr. Allsopp’s 
cohnting-housd at Ihirton. 

c Through the golden cornfields studded with bright scar- 
let poppies, on the \va.y\)ast T(imw*3Pth and Drayton Manor, 
the foiir^Jlours’ railway journey from London brings us 
to that fertile valley where the ancient town of Burl on 
lies upon the silver Trent, set amidst the slope of wooded 
hills lacing that tract of green and fertile country through 
W'lifch the rivdr is shining like a silver band upon an 
emerald velvet inantlr^>. Tins simile, which is neither now 
nor graphic, may possibly have been suggested by the old 
bridge of fliirty-sii: artlies, standing u])on wdiicli the way- 
farer dreams of the days when John of Gaunt kept his 
Court in the town; ov the Abbey Church of St. Modwen, 
where the nurse ol* Alfred the Gmit was buried, and gave 
her name to St. Mod wen’s Well ; of the battle of tlig lto.s(?s, 
.fought upon Tiurlon Bridge; of that later and, perhaps, 
more terrible conllict between Cavaliers and Jioundheads. 
But we have little time for Vlreauii ug, and the vccollectioii 
tliat ill these past scenes of Biiglish history the family of 
the “ A llsop])a of the Dale ” figured more or less, brings* us 
back' to the object of our visit, 

Wc Wave already (from tlie railway station) seen the “new 
brewery,” — its imnionsc yard piled with whole acres of casks 
and baiTfls,but it is the old breivcry in the lligh-street that 
we are about to visit. Tlie exi.stiiigbui]ding,whiclnvas erected 
ill place of ilic original one in the present (•(‘iitury, extends 
ovdr a co?\siderably larger space than it did even at the 
time of. its erection, for- necessary additions, in consequence 
of the* great iucroase in the trade, have extended its area to 
several acies; and when it is considered that the new 
brewery, anil the othet’ brandies of the establishment, with 
^vhtch this is connected by private lines of- railway, employ 
about 1000 men, that -W^side the 245,000 casks already iii 
use, 30,000 are made annually, and that during the 
brewing season the copper fires consume Ht least 100 toCis 
of coals a day, the increased importance of - the Burton ale 
trad® .may be better understood. ^ 
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Entering from the High-street, we are at once introduced 
to the “master brewer,” than whom we can have no better 
guide flirouglj this vast establishnmnt. Whatever may bo.- 
the meaning of tlife old saying that “ any old woman can 
brew,” it Assuredly cannot signify that any old woman* can 
brew well; and is probably meaift to indicate that only ail 
old woman can accomplish a result which requifes years 
of experience to bring it to* perfection. illustrate the, 
method by which pra<!ty:^ and theor/ go hapd fh hand in 
the business, it is only iieqpssa’iy to refer to the wilier used 
for brewing, which, although the Trent runs the -very 
doors, is supjilied by wells, one of w^ich at tl*3 new 
brewery is only 30 feet in dcptlijbut 40 feet in diajneter. This 
was constructed under the direction of Mif. »l. F. Wtwd- 
houso, C.E., and is a remarkable resulWf engineering skill, 
since the wall, which is three fet^t thick, w^as built on the 
surface before sinking the shaft, so thjjt, the lioil l)#ing 
gradually removed from beneath, the entire pile of brick- 
work descended by its own weight to •the reijuired depth. 
This well will discharge at the rate of IS, 000 gallons an 
hour : it is tho largest in diameter of any well ever sunk, 
and it has long been known by experience that, tfiotwltil- , 
standing its comparative hardness, the water is superior to 
riv<n’ water for brewing purposeA. 

In the topmost lloor of tho brewhoiiscf, to whicli wc arc 
first ' conducted, the malt is stored prpvious to its being 
ground, the grinding or crushing being efiected in a mill, 
heroin this mill, which is capable of bruising 300 qrs. to 
400 qrs. of malt a day (siiflieient to brew 32, 100 gallons), 
it is carried by means of an Arcbimedcan screw to tlio nuilt- 
hoppers, whence it falls through shutes into a horizontal 
cylinder, inside which revolving rakes mix it intimately 
with the water as it passes on its way to tho masl[-tuns on 
the lloor beneath. In these mash-tiiys, of which there ore 
ten, it remains for some hours, when the “ wort,” afi t^o 
liquor is now called, is sufiered to run through a false 
bottom perforated witli holes into the “ underba<?k,” during 
which journey the malt is “sparged” by jets of hot watfir • 
passing over andT through it fronl^ devolving horizontal 
pipes, resembling the perforated pipes of the London 
watpring-carts. Thj^ process extracts tho remaining^sac* 
charinc from the malt. The coppers occupy a larg? and 
lofty building ; for there are Bix*of thc^i, each eapabjo of 
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containing 2500 gallons, and under the same roof two hot- 
water coppers, of 13,000 gallons each, supplying the mash- 
tuns, they themselves being charged from a great' tank as 
‘large as a metropolitan swimming-bathj and'^with a supply 
of jyater pure as crystal: These great water-coppers are 
•provided with imm'jiise dome-shaped covers, while those 
v:hicli receive the ale are left open for the purpose of 
facilitating evaporation. .During the brewing season these 
' coppers produce about 50,000 gajlons of ale daily. 

Int() the coppers the wort is pumped from the undcrback, 
wii^i tlie^c^ddition to each copper ^of wort of a suitable quai^ 
tity of* hops — a I'ght mass which lies on the surface and 
docs not r^'adily become saturated with the fluid until it 
beigi'iiS to boil and forces its way through. Then, however, 
itjjubhles up into great flakes of foam,, dense, and charged 
with odorous galea, which rise around us as we look warily 
intp the seething depths. When the boiling has cfl’cctually 
extracted the tonic and otlicr virtues of the hoj^s, the ^yo^t 
in its improved conditioii is conveyed by tinned copper pipes 
to tho “ hop-back,** a large reservoir bolding more than 
4000 gallons, and about four feet deep. This “back*’ is 
provide^ with a false bottom composed of perforated metal 
plates, which forms a strainer, separating the hops from the 
wort. In the new brewery the latter is now pumped into 
tlie coolers some 00 feet above. These coolers, which occupy 
the upper floor of the brewhouse, are simply a series of 
large, shallow tanks, from 100 feet to 120 feet long, 40 feet 
w'ide,»,and 8 indies deep, lined with Minton’s white porce- 
lain tiles. The timber framew'ork w.hidi supports the lofty 
roof of the cooling-room is filled in w'itli louvre boards, a 
sort of Venetian shutters, which can he so adjusted as to 
regulate the temperature. The cooling process is more 
rapidly effected in warm • tveather, how'ever, by the use of 
Bilev*s helical refrigerator, a series of small pipes immersed 
in aclonstant supply of cold water. From tho coolers tho 
V\wt finds its way to the “squares” (square vats of about 
8600 gallons each) or fermenting-tuns on the floor below ; 
, there are sixty-four of these vats, and, upon their receiving 
the wort a quantity* af yeast is thrown in to induce fermen- 
tation. When the w ort has reached a certain stage of at- 
tenuation it is once more run oft' to the., “ union casl^^,’* a 
*^BeriSfei of casks occupying an entire floor, both in this and in 
an adjoining building ; there are 1200 of these casks, each 
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containing 160 gallons, and they are suspended in double 
rows (ill such a manner as to^ admit of their rcvolutioii on 
their a:f!es) in frames at hbout thre» feet from the ground.^ 
In these casks thc» ale becomes bright, since the yeast is 
gradually Separated from it and; escapes by pipes shir^ied 
like ‘a swaii’iS neck, atid reaching frOiii each cask into if 
trough above. The entire length of the union tlolbrs must 
be, at least, the eighth partolia mile, and, as^ we stahd at the, 
entrance, wo an? peculiarly' conscious dt* the spjotlelis cleanli- 
ness of floor and casks — ^ii gtate of things which 
Ijcristic of the whole place, but seems hero tdfreach»its 
utmost point. The fermentation completed, the beor/diright 
and clear, is run into the “racking-squares,** oi^ vjits, upon 
the basement floor; and here a company «5f men \^sese 
athletic ])ro]3ortion^ and -mighty streugth bear, do not iet 
us say “ striking,** but working, testimony to the effects, 
both moral and physical, of good ale,«iii*e jcngaged in fiUing 
the casks, destined for every civilised community where 
such virtues are recognised. • 

Everything hero, indeed, is on a largo scale ; even the 
gasmeter, which is almost as big as a bogshoad, so(uns to 
partake of this necessity ; and at the new brewery, whcrcTWfe , 
are taken to see the maltliouses, wo are shown, beside the 
well, a vat-room containing twenty-six vats, of 11,000 
gallons each. Having a sudden desire to become brewers, 
and reflecting on the extent of our resources, it is some 
comfort to learn that there is a standing rule against re- 
ceiving apprentices, notwithstanding that largo prejniiinis 
are frequently otfered. * The master maltster, who is just the 
sort of man that a master maltster ought to be, coiiducts us 
over the inalthouses, a long range of buildings, large enough to 
lodge a greater number of emigrants than have often gone to 
form a colony. Besido these biifldiiigs in the brew^^ry-yaj*d, 
liow^ever, there are eight or ten morn at Grantham and 
even these are insufiicieut to supply the necessary qttjo^tity 
of malt, so that Messrs. Allso])p have to add to their o\vii 
stock by purchases from the !N ottiughaiii, Bccclcs, and 
K’ew’ark maltsters. In each malthouse a tanS of 75 feet « 
long, 9 feet wide* find 3^ feet dedj),* wnll contain 3280 
bushels of barley, and the 5760 gallons of water in wlfich it 
is 8t#}eped for about ^fty hours, to prepare it for germination., 
Erom these tanks it is removed to the “ frames,’* or Thrge 
troughs, wliqre it is gauged by the reveiAie olficeys for the 
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purpose of charging the duty ; after which it is spread over 
the floors of the inalt-rooms in various thicknesses. Some 
of these floors measure 15,000 squai'e feet. 

According to the season of the year, •the barley remains 
from ten to fourteen days for* the development of the acro- 
fl^)ire, or genu, wliicb wouid ultimately burst from the en- 
velope of'tho^seed, a result which is arrested by the drying 
•on the flcxjrs of the adjoining drying-kilns, where the barley 
is onc?e inare spread upon the flooding, in this instance com- 
posed of perforated tiles, beneath which furnaces ai’e so 
arrange Jh'iiS to distribute a regular degree of heat. Aftev 
four or live day&’ drying the malt is formed, and, being 
afterwards cleaned of the <Jbons’* or roots which grow out 
duuiifg geninuAtion, is ready for the brewer. The quantity 
of , malt or malted bjirley which forms t^o stock at the com- 
mencement of tlio brewing season represents a considerable 
fortpuc; while in thfv barley stores, which arc mostly on 
the top floors of the malthouses, we sec thousands of tjuarters 
of grain, thoroughly. clean, and divided into heaps of such 
exact size tliat it would seem as though some arithmetical 
entlinsiast had counted out each grain upon the white and 
aknost polished floor. 

The hop stores, across llominglow-strcet, arc a long 
i’ang(} of buildings, at the entrance of the cooperage-yard ; 
and hero we walk tliroiigli a narrow i)assago on one side of the 
store, which is all the s]mce that can be aflbrded, drinking 
in aij’ charged wntli tonic, if not with sedative, properties. 
The stores contain altogether about 20(X) pockets of hops, 
or suJUcient for four weeks’ con sump t/oii dinging the brew^ing 
season. To facilitate the enormous traffic resulting from 
their increasing business, Messrs. Allsopp have constructed 
nearly live miles of single lines of railway on their own 
preiriises, which are thus ^Connected with the company’s 
termini at Burton. About 300 railway trucks are required 
for tl«3 daily traffic. 

•'’Tlie cooperage, for which wo have little time left, is not 
the least wonderful department of this gigantic undcrtal^cing. 
Several huiitlrcd men are employed here in making, cleaning, 
and repairing casks ^aiid barrels, the .staves, &c,, of Avhicli 
are cut from Baltic oak by steam power, and afterwards 
steepdd i!a a tank of water in order to extract the sap which 
will ^main even in long-stored timber, and would seriously 
injure the ale. This flnvour is (1 am told) often the 
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origin of that peculiarly nutty smack discovered even in in- 
ferior sherries^ These cleansed stares are afterwards stored, 
in the yard until •they become well seasoned, and are uU 
timately m!ide into casks, of wlii^li there are several Inrgc- 
pyramids, while tlie stt)ck of timber ft seldom worth less 
than £30,000 to £10,000. Both new and retuiifcd casks 
are thoroughly steamed and ^ried in ordei; to prfivent the* 
slightest taint; the dfyirig is elFecteiT by a q^irrdlhttof hob 
air forced into the bungl]ole*by a fan in connectiA)n with 
g, powerful engine. Besides the coopers, howSver, there- 
are here employed blacksmiths, carpenters, wheelvfrights,,- 
turners, and engineers, making the entire scciao resonaiit 
with the sounds of their «avocations. Mch*e than *1HOO 
casks are here manufactured every wcdlc, W’hihj as man}»as 
2000 old ones are examined, cleaned, and repaired every 
day. TVenty steam-boilers are neccs«ary,for su|ir[)lyinaf the 
requirements of tlio breweries, with which are connected 
eleven engines of from four to forty horse power. 

And so to finish our visit with a fiagon, upon whoso edge 
the hubbies come purling up from the bright liquor below. 
Truly, says one of those old ballads sung at tko clj^i*h, 
suppers — 

This nlc it is a galkn-^ thing ; 
it cheers the spirits of a King ; » 

It inalios ii ilittnh man sfci-ivo tio sing — 

Ay, and a beggar ])lay ! 

A cripple that is lame ami halt. 

Ami scarce a mile a day cun walk, • 

When he^ccls the juice of imdt 
Will throw his crutch away. 

We have not yct^oiie with Messrs. Allsopp’s ale, however.. 
Personally, indeed wo don’t desire to have done with it for 
many a year ; but on arriving ofico more in l ioiidoj). we pay a 
supplementary visit to the immense gnetropolitan stores at 
Camden Town, Haydon-square, and Poplar. At eifch.of 
these ilopots lie thousands of those casks which supply tlie 
consumption of the great city and ihc forcjgn markets. 
How many' of the^e are consumed by thirsty' visitors to ^lie» 
various London exhibitions we art^ flot abhj to tell ; but 
it is certain that the enormous accumulation at the *placea 
to which we now* ityike a hasty visit, and where tlie draye 
come and go every' day and all day long, will furnish to 
representatives from all England •samples of the brewing of 
the old town upon the Trent. * * 
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The Boar’:* Head Cotton Mill:*, Mo*sfs. Kvans ami Co., Darli y. — The 
Gray’.s Inn Pianoforte Manufactory. 
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THE BOAE’S HEAD COTTOJj: MILLS, MESSliS. 
EVAN’S AND CO., BARLEY. 

• * A 

• ^ • 

EisraiiA2TD has but just passed through a great pain ; and 
is still disturbed by a wearing anxiety rfbr the sufferers whose 
anguish slie has watched with such t('iidcr solicitude. 
Ilundreds of nicn and women have Avaitod — God knows 
with how' much patience and self-rcHtraint — besid<# the 
Lancashire mills, while the inquiring eyes of statesmen, 
manufacturers, and philanthropists, were directed with 
more or less of honest earnestness, to n'ew regions, whence 
they might obtain a supply of that staple, the manufacture 
of which was so long regarded as indicative of national 
prosperity. No longer counting on the millions oi* cotton- 
bales which came «ich year from the low sandy islainls 
on the coast from Charleston to Savannah (the S('a island 
cotton with its long silky fdaments), fpom South Carolina 
and Florida; from the uplands of Georgia, and all the pod- 
producing tracts of that vast*continent ; we niiist look to 
new districts in the hope to recover, from a fatal dependence 
on the supplies of one country. * ^ 

These reflections — Asdiich are, indeed, but a continuation 
of tlie rcui^ks at present pervading all com])aiiics where the 
great topic is .^lentioned — occur to us Avhne we prt\)ar© 
to visit one of the largo mills whifelf are still supplying the 
world w ith cotton in one of its most iutcresting JukI uni- 
versal forms, *hoi of the fine and even thread used for 
sewing. We are bound, indeed, to no less a place fnan tbo 
old-established Boar’s Head Cdlton JSdUls of Mossrs. alter 



'208 


j) 05 rESTic wenKsiiops. 


Evans, and Co., at Darley. To this destination ure are borne 
by tho early train from Birininghain, catching glimpses on 
the journey of Tamworth and Burton, one lor ever to bo 
associated with the name of the statesman who inaugurated 
comniercial liberty, the other with that national beverage 
o( which wo have just written. 

Once in the good old town, Jiccompanied hy an anti- 
quarian friend whose tendencies lead us to a good old inn 
bearing the good old sign of “ The King’s Head,” we have 
leisure to “ refresh ourselves mightily ” with that same good 
old ale, and are edified meanwhile by the remarks of our 
companion, from wnich we gather that the town occupies tho 
site opposite the Eomau station called Derveiitio ; that 
the \3axon name of tho place was North worthige, the name 
HfcOiaby, whether give:*i to it by the Danes or not, being 
j)robably derived from the Celtic “ dwr ” water ; that tlio 
to\vji '.;as recovered from the Danish conquerors by Ethel- 
fleda, the daughter of Allred, in 918, and again by Edmund I. 
in 942. Eurther, that, in the time of Edward tho Con- 
fessor, Derby was a royal burgh of 284 burgesses ; tliat it de- 
clined in importance for sometime, few events of any histori- 
^\a]‘1|pt(:^resc being connected with it until the war of the Great 
liebellion, when Charles I marched through the town to 
Nottingham, heaving it to be garrisoned by the ])arliamen- 
tary troops under Sir John Oell. Later, in December, 
1745, the Pretender staid there for two days before re- 
treating into Scotland from the Duke of Cumberland. 

Settilig out presently for tho Boar’s Head Cotton Mills, 
and making a slight detour to look at the narrow and 
winding streets in tlie old part of the town, as Avell as to 
regard the beautiful old tower of All Saints* Church, we 
he.come acquainted with that great pride and attraction of 
Dei by — tho celebrated Arboretum, consisting of eleven 
acres of land, which was laid out by Loudon, at the expense 
of t.he late Joseph Strutt, Esq., for the benefit of the 
townspeople. 

It is time to resume our journey, however ; and, leaving 
behind us the factories for coachbuilding, silkweaviiig, 
ribbed-hosiery weaving, Iron-founding, and the formation of 
those beautiful ornaments of spar, “ blue john ” aud black 
niurble^. we turn up the Irongato into the Dullleld-rodd, 
and commence a two miles walk, in which fdl the beauties 
of English pastoral sfccnery seem to smile on us at once. 
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Massing the pretty villas which skirt oue side of the road, 
and aye half screened l^y ddbp clumps of evergreens, golden- 
jiowered lahiirimin, pink and while hawthorn, and scarleV • 
blossomed chostifut- trees, all /ningling in one exquisite 
glow of bloom, ill contrast with the green meadoxf-layd • 
filled with* peacefully-grazing cattle and ilivided by haw- 
thorn edges, \ve reach Darlev, where the (xotluc clnirch, bfiilt 
in 1818, and liberally endowed by the last, generation of tho 
Evans family, crowiis*th<»hill ,oii my loft haiuk liens Ve pass 
through the beautiful viU:ige, where tlie stilln^s is broken 
only by the shrill laughter of children but just liooratedTroin 
the lai’ge schools, of which tljere arc ilvt?, for 1 he education 
of the young workers at tlie mill. Those schools, t^^o, Jire 
maintained by a fund left for that jnirposc by the j^hiiie 
family. All the* children employsfl at the Boar’s Wt^id 
Cotton IVtills spend a part ofcach day nriier the instruction 
of competent teachers, and are siiiuTilat^d to diligenre and 
good conduct by the half-yearly distribution of prizes. The 
cotton-mills tliemselves were built •by the late Messrs. 
Evans in 1783, hut have since been much increased and 
almost entirely rebuilt. 

Crossing a bridge which spans tlie Derwent^where it* 
beautifully wooded banks form a charming accessory to tlie 
varied landscape, we in(|iiiro for the counting-house, and, 
explaining the object of our visit, are at 'once introduceii to 
the younger Mr. Evans, and make a tour of t]H3 buildings, 
up to whoso walls the land is shadowed with good^ tret^s. 
It is nearly oue o’clock before we return to the eoiiiiting- 
liousc; and, the wo%k-peoplo presently coming out iu large 
numbers, we follow the main body of the assembly to the 
dining-hall, where inanv of them take their meals, which 
have already been cooked for ^hein by a woman appointed 
to that duty. • 

Maiiy of them, however, disperse across the fields to 
their own homes, and wc should certainly imitate tfiei* ex- 
ample by seeking soiiie refreshment in the interval of my 
visit liad we not learned that, for more tha^j thirty years, 
no tavern has (vvj^ted in Parley Vale. This 'is douhllofR* 
to the advantage of the operatives*hmployed at tlui^ works ; 
for, however picturesque a part of the landscape tlitV* village 
i/Jn ” may have^be^joine in some districts, its resultq^rc ^oo 
often to be seen in the squalid degradation of those homes 
where the children cry for br&ul, wlfich has 'been .denied 
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them by those who seek a sottish relief from toil in the 
drugged liquor of the bar or the brutish revelry of the tajj- 
iY)oin. lleturning to the mill, we ver^v gladly submit 
to the guidance of the foreman, (who tells us thatrhe was a 
• cl^ild in the village fiftiy-six,*years ago, Slaving worked forty- 
seven yearns for his present emidoyers), and request that we 
may be shpwn the whole process of spinning cotton. 

« As the Jdrst step in, this direction, ,wo are taken to the 
“ mixing-room,^’ wliere the bales oY ‘cotton, each weighing 
from 3501b?. to 400 lbs., are brought from the stores and 
piled* in “ bins ” or compartments, containing, when full, 
about t^i^o tons eaefi, and arranged one above another accord- 
ing to,tho quality. The best sort is tlie American, from which 
the Tamoiis “ Boar’s Head ” crochet cotton is manufactured; 
for some other sorts 'Llie different quafities are mixed, a 
portion from each “ bir^J* or layer being torn by means of 
a sortfbf rake, whicli gathers, as it is drawn from top to 
bottom of the various banks or compartments, a definite 
qiuintity of each. My conductor informs me that from a 
single ounce of cotton they spin a thread of from 12G0 to 
2100^ yards in length, according to the purpose for which it 
i-: designed; and that in some man utiictories they produce a 
still greater length from the .same quantity of material. A 
ton of cotton, indeed, could he spuji into a yarn 25,057 
miles in length. The long-established reputation of the 
“ Boar’s Head ” cotton was confirmed by the award of 
a prize ^mcdal from the jurors of the London International 
Exl\ibition of 1802 to Mesrs. AV^alter Evans and Co., for 
“ strong and superior thread.” * 

Many thousand pounds weight of raw material is daily 
spun at these infils into the famous “ Boar’s Head” Berfoc- 
tionoe or embroidery, Knitting, Glace, and Sewing cotton. 
Hearing this, we stand gazing in a midday reverie at the 
iminen §;0 heaps piled together in the mixing-room, won- 
dering ,(not being great at aritliinetic) iyto how many billions 
or trillions of miles it will ultimately be spun ; how many 
reels wiU be E-^quired for its ultimate process of winding ; 
tb wliat remote places ji^will be consigned ^ to what diverse 
grades <and characters of the gi*eat human family those 
slencler filaments will speak of a common hptherhood. In 
the mWst of a wild whirl of practical rotaahee, “ The Auto- 
biography of a Eeel pf Cotton, with a vivid dramatis •per* 
so)ue fk slaves and their drivers, cotton lords, yelldw million- 
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aires, poor sempstresses, wlmtnot ?” wc are presented with 
a cotton-pod, c?ontaming tlie germ of all that wc are about 
to witness, gnd follow’our guides to the “Blown'iig-ro()n».J' ^ 
It is here thqt th« cotton is opened and cleansed from dnst 
and otliet impurities hy being* passed into machinoH con-, 
sisting of a series of*cylinders,*throt!gli which it is draAn 
or suclied by a pow-erful current of air. Upon lt?aviiig this 
machine tlie material is ncJt only cleaner Ibut incTi’e soft an^ 
fleecy, and can bo ferr^wed to tlio'^ scrat(;hing^macirme,” 
where it is subje<jt to t^je pressure of W'ooden rollers and 
afterwards beaten. This give?^ the mass of ocfStoii tlw ap- 
pearance of a sheet of wadding, 'whieli is afterwards wound 
into a cylindrical roll of aboiil tbreo feet in lesigth anti inno 
inches in diameter, called a “ lap.’’ • * 

We now* follow it to the “ cardingiJ-room, w'lioro tbatmiDsfc 
wonderful engine the “carding maebiue ” disentangles the 
flbres of the cotton, and, as it wor(\»draws tbciinont ^irallel 
to each other in continuous threads. “cards,” wliich 

arc a sort of wire hrushes, engage the fibres of the cotton as 
the “ lap ” is slowly taken up by the rollers of the m.U'hine, 
and comb it into a Jongand continuous hand of fleece about an 
inch wide by a quarter of an iiicli thick. I’his fk^'cy 
wliich is called a “ roviii,” is discharged into a fin can m 
which it coils itself, as a rope* might be coiled in a. bucKot. 
!N ine of these “ carding-raacbincs” can be attended to and 
kept 'working by one man. 

The “ drawing-room,” unlike the ordinary apartment 
bearing that name, is a scene of uiic(*asing activ ity, VIhmyj a 
number of girls are%iu constant employment watching and 
adjusting the “ dra'wing-fraines.” 

'J'o these machines the rovins are taken, that the opera- 
tion begun at the carding-cjigino may be comjdeted, and 
by being passed betweu sets oT rollers moving \yth nnc^jual 
velocity tlid more perfect and uniform arrangement of the 
flbre in its entire length is ellected, wliile the inetfnajilms 
in the soft band or rope of cotton arc adjusted. At; the 
first compression of this soft rope this is all that is required, 
but by two furtjjier repetitions of the process ^at greater* ve- 
locity) it becomes*drawu out, and the same time is pressed* 
into a firmer consistency. These drawing-franieS arc so 
beautifully con3trg.cted that should one of the rovins br/*ak 
during its passage the machine immediately stojis, and 
the attenjbion of the workw^bmau fs instaikily (Jirceted 



^'02 DOMESTIC WORKSHOPS. 

to the part requiring to be replaced. The long fleecy 
rope after the first drawing is about, as thi(?k as a belj-pull, 
b^iil so soft that it may be passed through the eye of a 
darning-needle. ^ 

The more compact thread, or “ slub,” is now ready for 
bAng wound on to iJobbifis at the *• slubbing-inatjhiuea.” 
AtMieso, each of wliich carries from twenty-eight to sixty- 
four bobbins, it js wound singly at first, and then at a 
similar engine again wound otf double, tlio operation of 
winding and rewinding being repeated until the filament is 
in a* pro])er state for conversion into cotton yarn, an opc- 
rai ion etiected by twisting the^ threads of two bobbins of the 
roviii /pist coi!n])leted, and at f he same time winding them on 
to aEoi her bobb'in. The “ slubbing-inachinea ” are attended 
enuicly by girls, whose 'irages average eight shillings a week 
all tln‘. year round. 

ill tbo priuiitive and pastoral simplicity of Darloy 
Vale the inveterate determination of following the fashion 
is exhibited, for here amongst the slubbing-macbines 
crinoline expands to almost dangerous dimensions ; nothing 
seems Kullicient to abate this exhibition of female vanity; 
^litS presen ce of ijeril, the constant ri'ciirronce of deatli by 
fire, have failed even to mitigate its universal adoption; and 
the mill hands of Darloy no doubt regard their redundant 
skirls witli a complacency as profound as that of their 
sisterhood in the biglier classes of society. Here, however, 
every jirecaution has b(‘en taken to prevent accidents ; 
all the 'wheels are covered, and guards are duly fixed at 
every dangerous corner; in which y.^apect the modern 
aiTangeinents at the various cotton-mills reduce the liability 
of the workpeople to accident except in cases of real and 
almost unpardonable carelessness. Still there are numerous 
casts wlicrijj such accidents occur; and it is incumbent 
on all millowners to secure their workpeople as much as 
PjjssjJdo even from tlie terrible results of their own want 
oT caution. 

Escaping f^oin this ‘digression, however, we follow the 
bobbins of yarn to the “ twisting-iuachipes,” w’here three 
• or more yarns are wouiia on to another bobbin, during their 
passage {p which they are drawn through a shallow trough 
of*, cdml^jnscd water, and, at the same time, twisted eveiiiy 
together. I’hese twisting-machines are also attended by 
girls, each girl having three machines under her charge. 
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For ftic “ Boar’s Head ” six threads of 3'arn are necossarv 
to make one of cotton ; and the machinery for tins part of 
the bhsiness^ is so exquisitely’ adiipted that a eliild conhl. 1 
accurately perforai in a single day the work wliich would at 
one time have required weeks fo^its completion. The ocittoa. 
is next carried to the»reeling-ro0ni, w^iere it is wouiul freftn 
the bobbins into “hanks,” or skeins, ready f»r tlio dyer* or 
bleacher. Each machine iti this departinent wWl wind off; 
forty hanks in twenty mjpiitcs ; the hanks* generally contain 
about 120 yards, so tliat in a*day of ten hours every woman 
■winds some 200 miles of cottun. The length'%)f cottiwi in 
eacli hank, which varies according to the»number owiqualitv, 
is accurately measured during the ])roeess ot winding *by 
means of a simple appliance fixed on the side ?)f each nufcliine. 

The hanks are qext sorted, and Uie number and quAtlit}'- 
.of each indicated by the colour of tue thread h}*^ which it is 
tied. In this condition they arc siwit to the dyer the 
bleacher, and, returning brilliantly coloured or pure white, 
the cotton is passed over hot eylindeiw where it is turned 
until tlie peculiar curl produced by^ the dyeiug or bleaclnng 
is taken out of the skein, and the thread assumes a gloss}' 
appearance. It now only remains to wind the*oott(/ii'tu^ 
reels, cards, or balls, or to put it up in skeins, according to 
the purposes for which it is intended, or as it may be ordered 
by tlie dealer. The greater part of it,diowever, is wound 
on reels by very simple machinery, so adjusted that, by re- 
ferring to a dial before her communicating with tlio machine, 
the winder can regulate the cxaiit length of cotton fm cacli 
reel. In a diiy of t^ii hours a girl can wind from twenty- 
five to forty dozen reels, each containing a hundred yards- 
The reels used for scwing-inachiiiea contain often 2400 yards, 
the greatest care being taken to select the strongest cotton, 
and to keep it free from knots,* ^ 

In the case of the “Boar’s Head crochet cotton” it is 
necessary (in order to preserve its fiill strength, and'at the 
same time its soft texture) to wind by tlie hand whcjeiranll 
this operation, which is more ancient|,than the village itself, 
is carried on by the people of Harley in thiflr own homcf^ 
For this deacripfidSi, and also for itlw Ferfeetionee or em- 
broidery cotton, we are told that Messrs. Evans sApply so 
lajge a demand that it would bo impossible to con\*ey,*ovyu 
by means of figures, a certain estimate of Hie ndmber of 
yards annually consumed in Euglish h«mes alone. 
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As we leave the winding-room our attention is directed to 
several machines recently invented. These are so marvel- 
lously constructed that aa soon as a reel is filled with 'cotton 
it falls from the si)indle, and another, 'wMch a;ppears almost 
impatient to he wound, i^ immediately taken up to supply 
ills place. By this woiiderM adaptatiim it continues to wind 
urtceasingfiy at-'the rate of 190 to 200 dozen reels a day. 
rThe glace *th read, manufactured* by a machine invented at 
Harley Mills, js wound on these, the cotton used in its 
manufacture is the finest Airiericgji. 

The reel t are next taken to the warehouse, where they are. 
packed *^in dozen 'and half-dozen grosses — the balls being 
distributed in half-pounds and pounds, and the skeins in 
himdles of 5 lb. and 101b. each. The packets are then 
labelled, sorted, and stgwed in bins, whence they are sent 
to the merchants and retail dealers. From the warehouses 
of tli€ mertdiant tl;.e manufacture of cotton finds its way to 
all parts of the w'orld, inchidiug the original birtliplaccs of 
the raw material ; from the shelves and drawers of the re- 
tailers it is present in every household, helping daily to the 
amusement of tluj Avealtliy and to the support of the poor. 

olir joiirney through the mill wo arc struck Jiot only by tlio 
silver-1 iko polish and perfect cleanliness of the machiuer ' , 
but by the smooth and spotless appearance of the floors. 
learn that they are well scrubbed every Aveek, tliat the stairs 
are cleaned down daily (a tiwt attested by the presence 
there of girls with pail and broom during our Ansit), and 
that the entire factory is thoroughly lime-Avashed once a 
year. c- 

The lithographic and letter-press printing department of 
the mill is on a scale us large as that of a ])rinter in an 
ordinary inai’kct-town ; and yet it- is not idle, for here are 
produced /i\l the labels, thb ornamental Avrappers, the bill 
heads, and the letter headings used at the mills. In con- 
necjiio'ii with tliis it may be mentioned that the Messrs. 
Evans are i)apcr manufacturers, their mills for paper ad- 
joiuing those for cofciou, and j>roducing six tons of paper 
<Aveekly. 

One of the most imp'ortant adjuncts of the cotton factory 
is, of dourse, the dyehouso, Avlierc the myriads of hanks are 
ckyed in a hundred brilliant colours, (\f v/hicli the newly- 
invented matllLves and magentas are not tbe least attractive. 
The foreman of thisf department is an intelligent and skilful 
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workmhn^ thoroughly acquainted with his ancient and useful 
trade. • • * 

On leaving the great Vats and tubs where the many-hued , 
liquor awaits tlie cotton, we enter a great yard so piled with 
timber, large and small, that we IJegin to fancy tliere ia»yet 
anotlier bueiuess in “ tllfe vale,*’ and thal? Messrs. Evans have? 
started ill the beam and plank trade. Eindin|» the' foreman 
of the yard, hoAvever, we leant that this wood (mostly birch) , 
is used for making the “ spools ” and !teels*ui)on \fhich the 
cotton is w^oiind. We are* s^iowh into a shop where, amidst a 
qiaze of straps, driving- wheels, lathes, snd circiiVir saw#, a, 
number of men and boys are engaged ir# turning, and are 
informed that a tree t^venty fbet long and inches in 
diameter can, in the space of half ^n hour, bo tonvorted'iato 
reels; that each of the many lathes tiprn upwards of lhi»tf 
gross, or 4420, a day ; and that thousands of cubic feet of 
timber and running feet of birch poles are^ consumed fw the 
same purpose during a year. The enormous quantity of 
timber now in the yard seems, and wo believe is, sullicieiit to 
build a colonial settlement, and yet it is calculated that it 
will only suffice to supply reels for about two years. 

Tlio contrast between the appearance of the ppoplo’ a^*^ 
tb’s mill and that of the hands at many of the factories in" 
Vi -^ious parts of the country is sCBi’cely less striking'than the 
superior accommodation of their dAvelling,§. 

The liouses in the village contain qither two or three 
sleeping-rooms (according to family), hosido living-room, 
kitchen, and proper offices. To <Mich of them there’ is at- 
tached a good-sized natch of giirdeii-ground, and they are 
let at from 2#. Id. to a week. It might be too much to 
say that this Derbyshire village is the real happy valley ; 
hut it may be safely asserted that both old and young are 
cared for by having suitable employment provided /or th^m ; 
that for the children there are always at hand the means of 
instruction ; and that Messrs. Evans (following the exfimjde 
of their predecessors) continually endeavour to elevate 
the social condition of the people by whom they are sur- 
rounded. * * * 
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THE HEAT’S INN PIANOEOETE MANXTEACTOEY. 

kt 

'^UAT becomes of all tlio pianos ? is a question which -wo 
have been constantly propounding to our musical friends 
avy time* these ten years, and we have at present found 
nobody who could give a satisfactory answer. In Eng- 
"laud, France, Aiislriu, Belgium, J?riissia, Switzerland, and 
Ainorica, these instruments are. constiiutly manufactured, 
in London alone there are half-a-dozen large “ houses,*? 
eatdi of^whicli sends out hundreds in the course of a year. 
TIic demand never fails, and the supply is fully e(pial to the 
coqsj autrequi.'emcnt. New pianos are eonstaiitly advertised 
a? .poiiig for sale at marvellously low prices, and improve- 
ments in construction’ appear every now and then, each to 
sii|)orjcdo»tho last. . What, then, we repeat, becomes of the 
old pianos ? A low of tliciu may bo seen shattered and 
wireless, adorning t\\fi pavement in front of brokers’ shops ; 
but these ultimatidy find a destination in day-schools, and 
other localities of youthful education, as being “good 
oneugh for strumming on.” AVe can remeinl>cr Imving Tiiot 
•'vvitli shaiii book-cases which deceived nobody by containing 
within tkoir deptlis turu-up bed>st:eail8; but v/ho ever dis- 
covered a siKiin piano ? The only suggestion of such an 
article was that whicli occun*ed to the elder Mr. AV^cller, 
when he devised his notable plan for enabling Mr. Pickwick 
to cstv pe from the ^Fleot Prison, and that fertile expedimit 
was never reduced to practice. Tiie nuestion of the destiny 
of pianos jniist roinaiti unsolved, for wo have asked Mr. 
Cadby, who certainly ought to know sometliing about it, 
jiiid be couldn’t tell us. WemJikotliis inquify of Mr. Cadby, 
wliile wo are w aiting in his great timber-yard in tlio lactory 
at ijiquor[)ond Street: not that that is the object of our 
visit — far from it. In despair of finding out where the dis- 
carded ]?iauos go to, the next best tiling is to see where 
some of tlio best coipp from, and, with an eye to this scries 
^.of jilnglish w orkshops, to witness the birth, parentage, and 
education of the instvwineiits which arti'sent out in all their 
pristine beauty cither to gladden the civilised or soothe the 
^avagh breast. , t 

Tliedirst object, then, to which'] our attention is directed 
is timber^ and herve it lies in great stacksr— rosewood, 
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mahogany, deal, lime, beech, oak, and all the rest of it, filling^ 
the space to which it is Qonsfgned lor seasoning before being 
removed to life buddings where it is stored. In tlie store-* 
room the ijlauivS cut from each tree are kept togotber, soiiie- 
what ill the form of the treeitseli^ and stand upriglil; aghlns^t 
thc’wall^i iiS if tliey /md been sawn through their wiiufo 
length while the trunk was still growing. ti^ose means 
the age, size, and (juality of ^he wood is assorted, ^nd mucli" 
confusion jirevontod uu^dectiug material. ..Tho centro of 
tluj store-rooms is oecupied by great piles of drietl mahogany, 
•oal^ rosewood, walnut, and the ‘other beautiful ^arictic.^ of 
onianiental timber; mahogany boards of 'enormous 'brc^adjtli 
for tlic tops of grand pianos, blocks rougldy fcE-m(;{l i\}v tho 
ultunato manufacture of legs, and largo slabs of ljcecl?'for 
receiving the pins* to hold the wii»es. Wo notic(; s'«*iir(o 
mahogany whicli has been stored for eight years, it is in 
thin three-cpiarter boards four feet \vi(i^ tunl will Ifif us(*d 
for tiio tops of pianos made to withstand ilio-climaie of 
India, for to India and Australia, New Zcalantl and Soiilli 
America, tl 10 (Iray's Inii Works do a largo ervport tnulo. 
[fhe veneers of oak and walnut are m.>t cut from the main, 
tree itself, but from the.so ‘‘ burrs” or exiav'scenvi's whicli^ 
a])poar to such an enormous size on tlio trunk ; they are cut 
to a surprising thinness (thirty to tho iueij) by a Lnifo 
work(*d by miichinorv. This room coniains about SO.OOO 
feet of veneers. 

NT?ar the store-room is another departuiOni. devoted to 
the ironmongery, wlicre bolls, screws, and j)iu,s aiv. icept 
carofiilly in C(.)mpacl> nesks of dniwers ; and !r;re, [(jo, are 
some of tho carved legs and th.o;re beautiful i'retwork orri.a-. 
inonts which are dispiayml in the fronts of (ioltago, pici^.-lo, 
and cabint:t piauti.s, llicir pattc;i;n being ro]i(?\ i.vl i/y i gay 
silk lining, llernarking on the appanait fragilhy of ^duie 
of these, which are cut into ebibor.ai{<# open ])attcnu', w e. learn 
that they are formed of three fippanito vmuaa’s joiiu lUivto 
one thickn(*s3 in such a maimer that tho er«;s::ing of the. 
grain in eacdi veneer imparts an citraordinpry dt‘greo of 
strength to tlie consolidated piece. ' * 

In the backmakiiig-rt»om of tlio**BoutIi inanufactojy' the 
first solid framewOTk of the piano is constructed, audits 
sit)[)porting timbers:, already thoroughly seasoned, <iitcd «to 
receive the superstructure. Here we see some? of those 
massy “grands,** and discover that, as'a means 6f additional 
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strength, their solid cases are formed of five or six thick- 
nesses of timber, the grain of each Jaycr lying transversely 
to the other, and the wlfole pressed to^etbeiv in a similar 
manner to veneering, till tlie junction csWot: easily be de- 
tected. In this department we see piles of solid frame-w'orks 
ready for the operations of'iron bracing and veneering. *In 
this, as in yarfoi^s other rooms, there is a hot-air chamber, 
divided so as to heat a long rdw of glue-pots and at the 
same time to warm the wood previous to glueing. The 
“back,” which means the whole solid frame-work, having been 
lirirdy brac^, and glued, arid screwed, the tops have t(^e 
veneereli' by mearfe of the jmmense screw-presses in the 
same ^oom, and wc follow the completion of the instruments 
threrugh a number of various workshops. 

'"iPIot the least interesting of these is ^at devoted to the 
preparation of the oak and walnut veneers. These two 
descriyyijions are, as tre have just said, cut with a powerful 
knife from the irregular excrescences on the tree. They 
present the appearanto of large circular slices of German 
sausage or collared-hcad, and are of about the same thick- 
ness, with the additional resemblance of a few holes here 
iliere,' where a small piece of fat may bo supposed to have 
dropped out. These holes have to be filled up by a species 
of inlaying, in which the aperture is brought to a more 
regular shape by ificans of a watch-spring saw fitted to a 
frame. In this, as in the whole veneer department, we are 
surprised at the W'onderful solidity effected by the junction 
of the woods only through the medium of common glue, 
under the heat and pressure used in itc ; application. 

The upright pianofortes are principally constructed, how- 
ever, in a large building, called, from its being surmounted 
with a clock-tower, “ The Tcjjver Manufactory.’* This part 
of the building is itself about 160 feet long, by 30 feet wide ; 
and at the entrance of the tower a list of the rules and 
rcgulafions of the establishment is posted, while it is also 
the central station for a copious supply of water and a fire- 
hose, which may be carried through the entire building. 
Thiff leads us to the “ stringing-room,” where, the beech 
plank which holds the f)Yhs having been veneered with syca- 
more^, ai^ the pins fixed, the strings are firmly fastened and 
BtL'etchQ(l. . *' ^ 

The sounding-board is prepared in another room, where 
the beautiful and soiriewbat'^costly Swiss deal, of which it is 
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compbsed, lies drymg in r&cks. The perfect completion of 
a sounding-board is a delicute operation, since its thiifkiiess 
diminishes diagonally in accordance with the length of tha ' 
string. When fiftished, its polished surface is almost equal 
in beautiful concentric grain to bird-eye maple, and pos-* 
seSses a similar *silvei*y vein. The k6y-making is one of t^io 
most important parts of the manufacture, n6t only becabse 
it has to deal with a very Valuable material, but^qii account 
of the exact level and ppweet .uniformity, both of motion and 
surface, which is necessary to secure a true touch in playing. 

• Iii^ room devoted to this work we see the fine*whito Aory 
keys being securely lixod to their loundiition of wo8d, winch 
is at present only a solid slab of a proper thickfiess, wi/:h the 
space for each key mathematically markefl out upov its 
surface. When once the ivory .top-pieces are fixed* ibe 
separation is made, and the long apertures cut for the re- 
ception of the black keys. Perhaps Jio p;irt of the Wi#rk man- 
ship of a piano requires more care tluau the proper fitting 
of the keys and their adjustment. The ivory itself, too, . 
pure, glistening white as it seems, has in it various degrees 
of grain and shade, so that in fact the keys and front pieces 
require to be skilfully matched in order to secure the beaif^y 
of the whole. 

The actions of the various pianos we have alroady»soen in 
detail in the store-rooms, where hammers, levers, dampers, 
and the various small and complicated" parts are kept ready 
for giving out to the workmen. Tlic putting of theso 
together so as to secure a free and yet a tirm and decided 
action is of the utmost importance, and presents no little 
difficulty. This result is facilitated, however, by the 
original design of the mechanism, and the “ new action** 
pianos at Liquorpond Street seem to have arrived at an 
admirable combination, whicn secures a finn^blow aipon 
the string and yet allows the hammer to fall freely awav 
ill its return, so as to prevent any jar or woolliiit^s of 
tone. 

The fitting-up of the cases and the cabinet-work of the 
instruments are completed in a room where tfie racks oPdr/ 
timber offer a continual supply oflh'Siterial. Hero the legs 
are brought from the heaps of those appendages which we 
hAve seen below ; Jiere, too, are made, fitted, and polished 
the doors, tops, falls, panels, and general decorative portions 
uf the woodwork ; and upon this 116or stands thQ large 
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crane, used as a lift by which the instruments are fcakeu 
from one department to another, ^ as they may Ij^e re- 
quired. * * I. 

A great sound of one note, or rathei* of i?everal single 
notes,* vibrating at uncertain in tcn^als and witTi unusual 
force, indicates the firiishiii§-room, where the fifty or sixty 
piatios in progress of completion arc under the hands of tlio 
tuners previous tQ their final fitting up. Tlicnco they are 
t;ikeu to tie pqjishing-room, there «tp receive the last deli- 
cat(‘ touches which indicate perfeefjon. 

The maiiihtaircasoa of tlift worksliops are built ontiitily 
of stone,* since in case of fire amongst so much inflammable 
nuii cryiHhoy lulone would secure an escape for the workmen 
multi I roc passage for tlie firemen carrying the hosii. The 
of the shavings collected on the various lloors pass 
down, a shaft \Yhi<3h leads direct to the boiler-room; where 
tluy mv .burned in, the funiaco. In the boiler-room, too, 
th<rglue ii^-ed in the establi.diment is made, so that, ns it 
i;:; liopt hot ill the ivotkshops themselves only by means of 
steam-pipes, this chance of danger is also avoided. 

Doscc.uliug to this I)oiler-lu;uso, and crossing a section t)f 
thS limbenvyard, wo lujike the acqiiaiutance of one of the 
faithrul sorvanis of the csta])!ishmeiit, with whom, ha\ing 
lillle intluence ivith his species, we are soon on amicahlo 
tonus. A. v(Ty liiuf fellow ho is, too, t hia noble dog, kei'piiig 
iviiicli and ivard; aniUvo congmtulato ourselves upon the siii- 
ccre welcome lie gives us to the i)reinises, as a token in. 
Jhvimr of souio sort of outward expressiou of our perfectly 
righteous iuteriiions. # 

A fier taking a glance at the ]>acking-caso-mahing room, 
at the great warehouse for containing the ])acking-(rases, at 
the dock vatdious^e, and the. great crane for lifting i he in- 
b( ruments iv.to the carls and waggons, wo enter the finislring- 
rooin for grand pianos, ^wliere a number are constantly in 
progress. In this department the fire-hose is stationed on. 
evijry lauding, and a great taiik of walcr supplies the whole 
ostai^lishment, which ainjily provided with lavatories on 
each' floor. 

These lavatories, how*(5Vcr, arc only a part of the arrange- 
ment forlthc comfort of the work-people, since there is a 
laj^o’rqom in the east factory appropriated as a reading- 
room ; and here tlie men hold their trade meetings, conduct 
their benefit societies, have tea meetings (at ^\liich their 
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wivc^s are present), listen to lectures, and occasionally enjoy 
a concert. ^ ^ 

The nucleus of a good librarydias alrcacly been pre3enii}d* 
to the men Jby Mr. Cadby, an(J there is reason to believe 
tliat tliey will organise a society wliicli will ofltT M fjpod 
example it) the haiflls in ftany otlfor lari^e Loudon work- 
Blu>ps. It is proposed sliortly to employ Vomou in ftomc 
of the lighter parts of the work, sueU as loiidiug ke}^«, 
punching doth, eot'cj’ing Ipvcrs, making the woodwork of 
the action, drilling liolqi*.; for the pins, ttc. A comfortabh^ 
and eniirely separate workshoj) is now beiifig furllfisJied 
with the machinery necessary for t.he |Airposc'. ^ 

W i! liave still time to visit ih tlie iwisement 1il?o roory wlioro 
tlui timber is cut to tlie reipiisile shape bj^ means of^iaud- 
saw, lathe, planwig-inachine, and^the other admirahlt'.^but; 
Bomewhat terrible inventions whidi deal with a log as though 
it wi*re so much soft dK‘c\se. • ^ 

!lMie morning is nlreai ly far advanced, ho wcv^cr, and wo liave 
not yet visited the slunv-room.-, w’ue.ro there are more 
than two hundred ])iaiu>s, from A\hich to seh.'ct any Aaricdy, 
from llu^ cottage to the “com*ert grain.!.” Of the ]ja.r- 
inouiinn department, am! its beautiful insti'iutieut.s,’ 
is no pi’e.sent Jioct.'ssity to s^)eak, all hough we are soon 
conviucod, even from a cursory inspection, That it i‘e- 
ccives :is much careful attention as ilio imumlhctun.^ of 
^nanos themselves. ■ fhe spccialU^ ain.ongst the O ray’s inn 
pianos is 3.lr. ("'ndhy’s <nvn patent, furuidied witli I ho ‘'’ truss 
br:u'ing,” a iriecliauic.al impreV'-miMit, wlii'h, ajfplied to the 
back of the pianolVtj’ie, forms ;i perfect counteraction to the 
pull of the strings (v\hich is tVom four to si-\: tons force 
when tlic iiistT'ument is brought up to cmi.:i*rt pildi), JO'd. 
onable;.s the ('utire pitcli to he raised or lowered Cit plea.'iure 
in three or four minutes. Tne value of this iiiventi4»ip can, 
perhap.-’, onfy ho undei’stood by tlioscj who ]j;iYe (jxpericnci?(l 
the di Hiculties attending ordinary pia.iir)fi)rtcs the Ax'^.sional • 
straining of tlie hearings, the hudJiug” (jf the sounding- 
board, and, at best, tlie constant t**uden(*y to incHpialily of 
pitdi in the and treble of the iustriLimnit. Tlfis in- 
veiition lias hi.Hui the means of**ltd|)iiig to protliico tliat 
roundiicss and ddicacy of tone which wo noticed.*iii the in- 
•truiiiciits at iluj ‘‘ dray’s Inn Patent Pianofoi^e IVliwiu- 
factory.” .But the workshops theiusclves arc an attraction, 
and the «ountiiig-houses and timbei^yards ar* no4 seldom 
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besieged with visitors who, with laudable curiosity, desire 
to learn something of the construction of those beautiful 
imtrumerits which have come to bo the almost necessary 
appendage to every English home in classes where, but for 
the^ enterprise of inanufactin'ers, their, acquisition at any 
reasonable price must have remAned as hopeless "as it was 
forty years ago. * 

' Thinking^ of forty years ago, we are suddenly reminded 
that here, as in a previous worksho|3 of our series, we ju’e 
brought back^to that great raouarch George the Eourth, 
who iViade the factories of the coachbuilders once occupying 
the F'te of Mr. Cadby’s buildings one of the lounges where 
lie might freely disixlay his consummate taste in elegant 
equipages — an occupation more commendable than some 
otli^ bf the royal amusements, since it sdt a fashion which 
gave employment to so great a number of workmen, that 
they wciii able to corimcrnorate bis Majesty’s birthday by 
drinking an entire butt of porter from Messrs. Keid’s brew- 
ery hard by. 


THE END. 
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Laws of Heat and Pneumatics. By Hugo Reio. Fcap. 8vo, cloth, with Forty 
Illustrations, 4a. Gd. 

PRACTlCAIi geometry for Schools and Workmen. By Hobacb 
^ ^BANT, author of ‘ Exercises for the Senses,* &c. ISmo,' '’loth, w*ith Illustrations, 
1a. W. * 

WEBSTER’S DICTIONARY. A Complete Dictionary of the.English 
LojiguagG- By Noar Wkbstkb. LL.D. New Edition, revised and greatly enhuged 
' by Chauncex A. Goosbich, Professor in Yale College. 416, cloth, £1 lu. 8d. .. 

OROOVBBIDGX AfiTB SONS, 5, Patenoster Bow, London. 



‘GBAC^ AGOfLAB’S^WOEKS.* 

NEW EDITIONS, ILLUSTRATED. 


• HOME INFLUtlNCE.^ 

A TaJe tA* MoUiei'S and Daughters. Fcaf). 8vo, illitstrnred, cloth gilt, 5 s. • 

'* A clever and intcresAig tale, coireapoiutiiig well to its name, illustrsiting the silent, 
constant infliiencff of a wise and affectionhte fforciit over characters the most diverse.*' — 
Ckristian Lady'i Magazine. • ‘ • 

. • THE Mt)THEE’S^ECt)MPEjraB. * 

A Sequel to ITomc ItiAiience. M'ith u PnrlRut of the Author.Vid qfter lUustStioiu* 
Fcap. 8vo, clolli gilt, Gs. • • 

“There is no age nor sex tliat will not profit by itsj)erusul,*aiid it will a^ord as mack 
pleasure as profit to the ri:iidcP.”"-4V//if. ^ 

■WOlf^’S'FBIEOTSinP. 

A Story of Doinestic Life. Fcapi 8vo, iliusiraled, clotlftjllt, 6#. « 

“Full of the nicest puints of information and utility that couluhav^been Dj ^y 
possibility constructed.**— Bril's V'eekly Mf^^seHyer. • • ^ 

THE VALE OP CEDARS; •* , 

Or, the Mnityr. Fciip. ftvo, illustrated, clothf'ilt, 5 r. 

" This most fascinating volume, marked by much power of description n 

woman’s dcdicacy of toucii ; it will add to its w-rittr’s wcU-eamed reputation.**— 

JZm'eio. 

THE DAYS OP BRUCE. . ^ 

A Story from Scottish History. Fcap. 8vo, illuArtiliul, cloth gilt, flj. 

“ Tliis deeply interesting romance, written with practised poUsli and enthusiastic 
eaexgy.**— Observer. % ’ « 

HOME SCENES AND HEART STUDJES. 

Tales- Feup. 8vo, willi Frontispiece, cloth gilt, 6.». 

“Very beautiful and true are the ^rtmits of the fomale mind and heart wliich Chace 
A guilar knew how to draw so wtfll.*'— LUemry Gazette. * • 

THE WOMEN OP ISRAEL. 

• • 

Characters and Sketches from the Holy Scriptures. Two vols., fcap. 8vo. cloth gilt, 10 s. 

“ A work tliat is sudlcient of itself to create and crown a reputation."— PifonsiaffM 
to English Shrines, by Mrs. S. C. Hall. 

GIFT BOOKS FOR THE YOUNG., 


THE HISTOEY OP A SHIP, 

From her Cradle to her Grave. By Gb andpa Ben. Illustrated with more than One 
Hundred Engravings. Imp. ISnio, clutli gilt, 

*** A most attractive hook for boys is 'The History of a Sliip, from her Cradle to her 
Grave.' A perfect description of n siiip in aU her parts, from the l^cl to the topsail, a 
book to ba rend and rcniemliercd, written hv an author skilled in nnuiical mattere, well 
read in nautical history, and deeply acquainfid with the life of a sailor. ^ , 

OUT AND ABpUT. * 

A Boy's Adventures. By Hain Fuiswelx., author of ' Footsteps to Fame-^IUiutrated 
by Geoege CauiKsuAnx. Fcap. 8vo, cloth gilt, SjfGcf. • 

CHRONICLES OP AN OLD OAK; 

Or. Sketches of Englisli Life and History. By Emily TATT-qpi, author of * Bot 
and the Birds.' &(u With fnil-page Illustrations and Vignettes. Imp. 16 m 0 , don 
gilt. 85. 6d. * • 

CHILDREN OP OTHER LANDS. . 

Some Piay*tiine Tales for Children of England. By Saba Wood. liAutnifpd with 
* lYimtispiece and Vlgn^tes. Imp. 16 mo, cloth gilt, 3 r. 6d. ^ • 
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CHEAP SERIES OF ROPULAR 

Price 2s. 6d. eaclL ^ 

UNDER ROW BELLS: a„City Book for all Readers. By JOHir 

lioLLINGSHKAD. • 

OLD JOURNEYS. By John ^Hollingshead. 

WAYS OP LIFE. By John Hollingshsad. 

UNDEB^GROUND LONDON. By John Hollingshead. 

SElbP AND SELF-SACRIFICE >! or, Nelly's Story. By Anna Libli(. 
ALUfOST 5 or. Crooked Ways. By Anna Lisle. 

QUICKSANI>S. A Tale by Anna Lisle. 

JPICTURES IN A MIRROR. By. W.TiloT Thomas. 

LYDIA : A Woman's BooJ. By Mrt. Ni^wroN Crosland. 

A FEW OUT OP THOUSANDS : their Sayings and Doings. By 

Auovsta Jo]|i«^Toi«ie. 

FOOIBTEPS TO FAME : a Book to Open Other Books. By Hain 
' Frisws]*..;. e 

LEASES FROM A FAMILY JOURNAL. By Emile SorvESTBS. 


. ^ •GSOOHBSIDGE’B casinet classics. 

JIiLUSTJUTED WITR VIONETTS SNOBATlvaa. 

COWPEtf S I*OETICA.T. W^KJfS. Edited by H. P. Cabby. Peep. 
Svo. clofh. Gdr. 

MILTON*« POETICAL WORKS. Edited by H. P. Cahet. Pcap. 
8vo, cloth,, 5)»- 

THOMSON’S: SEASONS, AND CASTLE OF INDOLENCE. Fcap. 

8vo. cloth, *2«. 

GOLDSMITH’S POEMS AND ESSAYS. Fcap. Svo, doth, 2a. 
AJyVENTUKES OF ULYSSES. By Chablks Lamb. Pcap. 8vo^ 
cloth, 1«. (Id. 

MARMION.*’ By Sfb Walter ScSjtt. Pcap. Svo, doth. Is. 6d. 
LADY OF THE LAKE. By Sib Walteb Scott. Fcap. Bvo, doth, 
ij. ed. 

LAY OP THE LAST MINSTREL. By SiB Walteb Scott. Pcap. 

8vo, clothe 1«. 6d. 

ROKEBY. By Sib Walteb Scott. Fcap. Svo, cloth, la. 6d. 
ROMANTIC TALES. By M, G. Lewis. Fcap. Svo, cloth. 2a. 
ELIZABETH ; OB, THE EXILES OF SlBEitlA. Fcap. Svo. doth. 
U. 60. 

PAUL AND VIRGINIA, AND THE INDIAN COTTAGE. Fcap. 

8vo, doth, liT. 0^. 

VICAR OF WAKEFIELD. By Qliveb Golpsmith. Fcap. Svo, 2a. 

^ Jt ii tieeexMry to order Groomhridg^a Edition*. 


GEMS F®OM THE POETS. — Illustrated with Twenty-eight' Plates 
on foned Paper, in Colonin. Subjects selected from Poems by Mmre, Byron. 
Bogrers. Miltot*. Ijongfelloir, Wilson. Semans, Emerson, Cowper, B ordswortli, Scott. 
Bums, Bryant, Oay, CuuipbeU. Thomson, Goldsmith. Croly. Falconer. Imp. Svo, 
Arahe^ue biudiuR, 'price HI*. 

EURKS.^The Poetical Works of Robert Bums. JWlth Memoir and 
Copious Glossary. Illustrated^ Ji Portrait and Sixieei, Vignette Eneraviuga oii 
Steel. &ap. Svo. cloth, er. 

POPE. — ^ijhe PoeUcal Works of Alexander Pope. Revised and 
.^rrlhgedezpressly. for Family Beading. By W. C. MaeaxADN. ISmo, doth. Ss. 64. 

QBOOKBBIWE AJSffi SONS, 6, PatenMvter Bow, Loadon. 



FARM AND DARKEN. 

TH» OA.nDENEn*S nECEIVT BOOK. Byjrii.t.iAX Jojrss. A 

' 'iVeasnry of Interesting Facts anil Practical ^fanxntii^ useful in Horticulture ; 
c«i)i>rising the most Klleetuai jtletliocis for the .DcstruciiMpr Keinoval of Fverytliine 
Injurious the Giinlen, uitli I’rcventivesDnid Cures folithe various Disease^ol* 
Plants, and Pcrfect^lirectiona for the Prcseriation of Trees, Fruits, and Fiovrera. 
Fifth Edition much enlarged. ISmo^clo^h, gilt edges, 2s. 6d. 

THE CULTIVATED PLANTS THE FABM. Cofcpri^ 

'• Complett^ Treatises on tKe Cultivation of Wlieift, Vetches, Turnips, Beetruot^ye. 
Cabbage, Carrot. Potato, Barley, Beans, Parsnips, Oats, Beas, Bispe. By^^oilN 
Donaldson. 12mo, cloth, ar. 6d. ^ « 

AGRICULTURAL SCTKNCK APPLIED IN PRACTICE, Witl^ 

Rdlary, Market, and Feeding Xahles, showing thf Fqnivalents and Vitiieof different 
kinds of Farm Produce. By W. Waslacn FykiS, KB.S.E. I 61110, clpth, Ss. Gd. 

THE FARMER'S AND OOTTAGER'S GUIDE. Jly Alexawdeb 
Caupbki.l. Sanctioned liy and used m*the Model Schools of the CoiuniisAner of 
National &lucHtion in Ireland. 12mo, 6<f. • <# 

FLAX.— CDLTIVATIOH AND BANAGEMENT. ]^. U. Diclsoir. 

ISiiio, cloth, 4s. ^ % 

FARM AND GARDEN ESSAYS. Comprising Arable, 

Trees, Horse, Cattle, ^Poultry, Anhoals, Garden Frame, Greenhouse. Sf. 

SHEEP.— A TREATISE ON SHEEP. The Best Means for their 
Improvement, Management, and Trnitment of Sheir Diseases. ‘Withsa Chapter on 
Wool, and History of the IVool Trade, and the Manc|;enicat of Sheep in Australia. 
By AVBao.SK Bi.ackloc]l. Thirteenth Edition, with lUustralions. plain and coloured. 
18mu, cloth, 3a. 

THE APPLE AND ITS VARIETIES.— A description t^theVariona 
Apples cultivated in the Gardens and Orchards of Great Britifu. By Robret 
Himo. Vice-President of the British Pomological Society. 8vo, cloth, with Illu% 
trations, Bs. • 

THE STRAWBERRY. — Forcing and Open-air Culture. Br the Iftte 

' 'Geobojs MgEwkn. Illustrated with Colomt.*d Plate, 'British Queeg.’ 8vo, Is. 6d. 

THE PEACH AND NECTARIN*!. By the late Gbobo® McEwBir. 
Edited and Enlarged hy John Cox, F.H.S. lUustruhed with a Coloured Plate of 
Peach, * Late Admirable. ’ 8vo, cloth, 3a. 6d. 

THE PLOHAL WORLD AND GARDEN OHIDB. A Pliun * 
Practical Horticultural Magazine. Pablislied Monthly, price 4d,, llluslr^g^. Evesy 
year forming a volume, or Twelvemonth's Work in The Garden and Greeunouse. 


THE YOUNG NATURALIST'S LIBRARY. 

THE NESTS AND EGOS OF FAMILIAR BIROS. First and 
Second Series, Illustrated with Eight Pines, delineating Eighty -six figureuf Eggs. 
Drawn and Coloured from Nature. 16iuo, oruumeutal wrapper, li?; or in moth gut, 
la. 6d. each volume. ^ 

BEAUTIFUL BUTTERFLIES. Containii^ the History iff a But- 

terlly ihrougli all its Clianges and Ti'Riisformatioiis. lihiatrnted with Eight floured 
Plates. Idiiio, orniimefitiil w'rafyper, ]j. ; or in cloth gilt, Js. 6J. 

BEAUTIFUL SHELLS. Their Nature, Structure, W Use^ Fami- 

liarly Explained. Illustrated with Eight Coloured Plates, and numeroa/^odff 
Engraviiigs. 16iao^wftamentul wrapper, 1«. ; cLntb gilt. Is. 6d. * 

HUMMING BIRDS. Described and Illustrated. With om Intro- 

ductiory Sketdi on tlieir Structure, Plumage, &c. Illustrated with Eight floured 
^ Platea and Woodcqls. 16mo, ornamentui wrapper, 1«. ; 01; in cloth StL • 
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CONTBKTSiOy TJiE FIBST VPLTTME, 

WR WIEJW: YOUXG. «y t?ic AuUjor of ‘A Trap to- Ca^lch 
If A U* SOA’mKl GX. By Mrs. Ik SSELL Gukt. 


M » A* W illy: Bv i^G. Jl.\ r.i, 
HALL By G.>7 3aiirii:sr. 

T.W<\ i.rhAtii A !>.. 



:1> liSSIiLA, JJy Mi«. Wkbb fAuiI&rof 
CWX'.K,MAKF.» ok I.Y 0N.>. By K. H. Kipka. 

.MXCiC ^r. fL'VY. By the Auik.>r of ' Tlie Wdr of Mclyffa/ 

COlSTENrs OF THE SECOED VOLUkS. 

4?,>s-*^ --^-Ertp7r '4ACRV*lSvMr.. S.C lUi.i.. ' 

VE’S . G A(7; iri’Klt. Bv \v. Hrabd II 1L1.VARD. 

By Kmua' Xaylou. 

B s^aKrtBOWNOFTOVS. By.S/kfiA\V.x^^^ 

r^ltyrtk/KVKFL Hv FaA.\Ac,«s \f. Wai.iifLxwXar- * 

Kl- L rSLA N IT B v G . li. Sa 
■PI!'; DL AU’« IfOA R I ).' rlly Mat* B. \ .kwo.n . 

;■•;•;■■' COSTENiS OF THE tHIHO VDOTME. 

jitORY OK NKLSON. Bv AV. H. G. Kt.vc 
,#^ iO!ST ITS T!{K WOf)n. TW M‘is Alra Gu.ch 


G. Kt^ostox 
G iixuaiar. 

•- 1} *W* oi;! r.3% T j-.n 1/ !.\jnn. i.«A ‘‘oU.VKR. 

PP.$IS DA Vi^'S \S .\ H . \>^. ‘n. M .••. .t*; v r.KT Hoirr rr 
i)K]fc-KUUh'.n. Itv Sxi-A W,<.>T, 

imr. RKAM>T- Bv !, A. n.AT.r.. 

STRAY KALOON. JL ti;*- AiUnor of * i l.e Ilair.of Re^'ldyffe,’ 

i'fe; .< OONTEKTS OF THE FOUETH VOtUME. 

ATSSKI- li N AWAKKS. Bv M a rv II wi n . 

Mk-THE -XilTTLK TWAKVKR. Hv Iv. nj...AKi> IlJi.uvAao. 

yW)M THE MODNTAIX^ J;v Mrfj. RusHKo/- 


i you Vi. 'JU J. 


&c. 


_ , s.-.Rushko/.. Graj:.- • 

^^l^HEEEVVARD THE BRAV':?'.. Bv Jn.i x CuuKKa. 

4r^vr‘^lyKAF.ASUnUMt{ IU*>rr3.AVKiiBuVuUuJr».‘f' 

ON TM E .BL-Vriv MOUNTAIN. 1^' F. M. Wilurafa*. . I 
LAND. By Thomas Mii.u-k. 

..- contents of the fifth EoiipsE. ’ ■ '■; 

B\ tf.v’ AiiTilwof ‘ A Ti-aiitviCa^pli .'I Sitiiheam.’ ■ ■ sv!;' 

Rfc.OftPHAN^S O.F LLITIOLM. By.KiiAXCj'.s - 

W* RY OK A rnj blk Bv l. a. ii a i .i.. 

,SEA SPLEEN WOKT. By tfir Aufnor of ' Tlic nV-ir of IL^ddyiTe;? Sec. &». . 

CimrSTM.AS ROSE. Bv II. J.#\Yo«To. ’ . , . 

JtlS OORfHIN OK BuLTON FARM. Bv Taylob. 4 V^A'i 

SE-.piLUT^i'UL INTffAVN . .By W. H. G. KiM'-s-ro.?!, . ■ 

Volume, is so .l-ounu a* to .‘V-rm a flistiHCt nnd biMulaotuii Gift 
Vylupics con,t:ui» S5. St«'rioi, i-ithtr of wliicb luaji bo .UaU sqwatfely, pfitift 

. , . ^... OPIWI'DNS OF THE PRESS. ■ 

ip^rn'niki for their <.*T:cr.llcnce 's that they .sve wntfen by <i«» best 
ii\ the series str»: uU. cxce^yut, tu’J v*.;iy vch iUustnts. * "—./// ^ Journal. ' : 
...3lra#I>.v)f.the»e voU'jUKs iiiaki! an attriciive — (Jilif Press. ■ ‘ ■: 

’T'hk ilAftSi'.T STOftina' &irfin:'!y t-i’tfioso who T\-iaji to 
■"' ^ji':iTiiIfnHivi},UHd, as llienashe tiiuc, realty goc«l i-ciMlmg ior the yuaag, at 

'CAK/eAivan. 'I-'.- 
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